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Precautions for the Handling of MOS Devices 





Xicor products are designed with effective input protection to prevent damage to the devices under most conditions. 
However, any MOS circuit can be catastrophically damaged by excessive electrostatic discharge or transient volt- 
ages. The following procedures are recommended to avoid accidental circuit damage. 


I. Testing MOS Circuits: 


1. All units should be handled directly from the conductive or antistatic plastic tube in which they were shipped 
if possible. This action minimizes touching of individual leads. 


2. If units are to be tested without using the tube carrier, the following precautions should be taken: 


a. Table surfaces which potentially will come in contact with the devices either directly or indirectly (such 
as through shipping tubes) must be metal or of another conductive material and should be electrically 
connected to the test equipment and to the test operator (a grounding bracelet is recommended). 


b. The units should be transported in bundled antistatic tubes or metal trays, both of which will assume a 
common potential when placed on a conductive table top. 


c. Do not band tubes together with adhesive tape or rubber bands without first wrapping them in a conduc- 
tive layer. 


Il. Test Equipment (Including Environmental Equipment): 


1. All equipment must be properly returned to the same reference potential (ground) as the devices, the opera- 
tor, and the container for the devices. 


2. Devices to be tested should be protected from high voltage surges developed by: 
a. Turning electrical equipment on or off. 
b. Relay switching. 
c. Transients from voltage sources (AC line or power supplies). 


lll. Assembling MOS Devices Onto PC Boards: 
1. The MOS circuits should be mounted on the PC board last. 
2. Similar precautions should be taken as in Item | above, at the assembly work station. 
3. Soldering irons or solder baths should be at the same reference (ground) potential as the devices. 


4. Plastic materials which are not antistatic treated should be kept away from devices as they develop and 
maintain high levels of static charge. 


IV. Device Handling: 
1. Handling of devices should be kept to a minimum. If handling is required, avoid touching the leads directly. 


V. General: 
1. The handler should take every precaution that the device will see the same reference potential when moved. 


2. Anyone handling individual devices should develop a habit of first touching the container in which the units 
are stored before touching the units. 


3. Before placing the units into a PC board, the handler should touch the PC board first. 


4. Personnel should not wear clothing which will build up static charge. They should wear smocks and clothing 
made of 100% cotton rather than wool or synthetic fibers. 


5. Be careful of electrostatic build up through the movement of air over plastic material. This is especially true 
of acid sinks. 


6. Personnel or operators should always wear grounded wrist straps when working with MOS devices. 


7. A 1 meg ohm resistance ground strap is recommended and will protect people up to 5,000 volts AC RMS or 
DC by limiting current to 5 milliamperes. 


8. Antistatic ionized air equipment is very effective and useful in preventing electrostatic damage. 


9. Low humidity maximizes potential static problems. Maintaining humidity levels above 45% is one of the most 
effective ways to guard against static handling problems. 
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ADVANCED INFORMATION ® 
Commercial X24C01 . 
1K Industrial X24C011 128 x 8 Bit 





Electrically Erasable PROM 





TYPICAL FEATURES DESCRIPTION 

® Low Power CMOS The X24C01 is a CMOS 1024 bit serial E7PROM, inter- 
—2 mA Active Current Typical nally organized as 128 x 8. The X24C01 features a seri- 
—60 uA Standby Current Typical al interface and software protocol allowing operation 

© Internally Organized 128 x 8 on a two wire bus. 

¢ 2 Wire Serial Interface Xicor E2PROMs are designed and tested for applica- 
—Provides Bidirectional Data Transfer tions requiring extended endurance. 

Protocol 
© Four Byte Page Write Mode 
e Self Timed Write Cycle 


—Typical Write Cycle Time of 5 ms 
®@ Inherent 100+ Years Data Retention 
® 8-Pin Mini-DIP Package 
© 8-Pin SOIC Package 


PIN CONFIGURATIONS 
PLASTIC SOIC PIN NAMES 


1 to3 No Connect 
4 Vss 
7 SDA Serial Data 
X24C01 SCL Serial Clock 


No Connect — to Vss 
Vcc 





©Xicor, 1989 Patents Pending 13 Characteristics subject to change without notice 
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ABSOLUTE MAXIMUM RATINGS* 
Temperature Under Bias 


X24C01. cs beeps catnstlary iaeied ose eee —10°C to + 85°C 

KAA COU. seis cceetaw Scavs whe eens ee —65°C to + 135°C 
Storage Temperature ................006- —65°C to + 150°C 
Voltage on any Pin with 

Respect to Vgg ... 0... ee eee ence eee eens —1.0V to +7V 
D.C. Output Current ....... 0... cece ee eee eens 5mA 
Lead Temperature 

(Soldering, 10 Seconds) .............. 0. cece eee ees 300°C 


D.C. OPERATING CHARACTERISTICS 


X24C01 Ta = 0°C to + 70°C, Voc = +5V +10%, unless otherwise specified. 


*COMMENT 


Stresses above those listed under ‘Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only and the functional operation of the device at 
these or any other conditions above those indicated in the op- 
erational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 


may affect device reliability. 


X24C011 Ta = —40°C to + 85°C, Vcc = +5V +10%, unless otherwise specified. 





Power Supply Current 









ico 


lo 


: foe 
Input Leakage Current ee 
Output Leakage Current aa 


Output Low Voltage aaa 


VoL 








A.C. CONDITIONS OF TEST 


input Pulse Levels Voc 0.1 to Voc 0.9 






Input Rise and 
Input and Output 
Output Load 1 TTL Gate and 


C_ = 100 pF 
Notes: (1) Typical values are for Ta = 25°C and nominal sup- 

ply voltage. 

(2) SDA and SCL require pull-up resistor. 

(3) Vi_ min. and Vj max. are for reference only and are 
not tested. 

(4) This parameter is periodically sampled and not 
100% tested. 








| Min. | Typ. | 

_tsg@ | Standby Curent |_| 
x 

ot 


bon 
[| Vini) | InputHigh Voltage | Voo x07 |_| 
oes 


Input/Output Capacitance (SDA) 
Input Capacitance (SCL) 








Limits 


SYMBOL TABLE 
WAVEFORM 





| ma 
| wa | 
| uA 
| uA 
Ee 









mA fscL = 100 KHz 
pA Vin = GND or Voc 
pA Vin = GND to Voc 


pA Vout = GND to Voc 


Vv lo. = 2.1mA 





INPUTS 


Must be 
steady 


May change 
from Low to 
High 
May change 
from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


Conditions 


QUTPUTS 


Will be 
steady 


Will change 

from Low to 
High 

Will change 

from High to 
Low 


Changing: 
State Not 
Known 
Center Line 
is High 
Impedance 
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A.C. CHARACTERISTICS LIMITS 
X24C01 Ta = 0°C to + 70°C, Voc = +5V +10%, unless otherwise specified. 
X24C01I Ta = —40°C to +85°C, Voc = +5V 410%, unless otherwise specified. 


Read & Write Cycle Limits 


SCL Clock Frequency 


Noise Suppression Time 
Constant at SCL, SDA Inputs 


Time the Bus Must Be Free 
Before a New Transmission 
Can Start 


Start Condition Hold Time 
Clock Low Period 





Clock High Period 


Stop Condition Setup Time 


Data Out Hold Time 


Power-Up to Read Operation 


Power-Up to Write Operation 


OOOO) 





Note: (5) This parameter is periodically sampled and not 100% tested. 
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Write Cycle Limits 


Write Cycle Time 


The write cycle time is the time from a valid stop condi- 
tion of a write sequence to the end of the internal 
erase/program cycle. During the write cycle, the 
X24C01 bus interface circuits are disabled, SDA is al- 
lowed to remain high, and the device does not respond 
to its word address. 


Write Cycle Timing 


8th BIT 





PIN DESCRIPTIONS 

Serial Clock (SCL) 

The SCL input is used to clock all data into and out of 
the device. 


Serial Data (SDA) 

SDA is a bidirectional pin used to transfer data into and 
out of the device. It is an open drain output and may be 
wire-ORed with any number of open drain or open col- 
lector outputs. 


An open collector output requires the use of a pull-up 
resistor. For selecting typical values, refer to the Guide- 
lines for Calculating Typical Values of Bus Pull-Up Re- 
sistors graph. 


DEVICE OPERATION 

The X24C01 supports a bidirectional bus oriented pro- 
tocol. The protocol defines any device that sends data 
onto the bus as a transmitter, and the receiving device 
as the receiver. A controller initiates data transfers, and 


eee = fs 


stop START X24C01 
CONDITION 


CONDITION ADDRESS 


0107-4 


provides the clock for both transmit and receive opera- 
tions. 


Clock and Data Conventions 

Data states on the SDA line can change only during 
SCL LOW. SDA state changes during SCL HIGH are 
reserved for indicating start and stop conditions. Refer 
to Figures 1 and 2. 


Start Condition 

All commands are preceded by the start condition, 
which is a HIGH to LOW transition of SDA when SCL is 
HIGH. The X24C01 continuously monitors the SDA and 
SCL lines for the start condition and will not respond to 
any command until this condition has been met. This is 
true only if the previous sequence was correctly termi- 
nated with a stop condition. 

Notes: (6) Typical values are for Ta = 25°C and nominal sup- 

ply voltage (5V). 


(7) twr is the minimum cycle time to be allowed from 
the system perspective unless polling techniques 
are used. It is the maximum time the device requires 
to automatically complete the internal write opera- 
tion. 
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Figure 1: Data Validity 


START BIT 


Stop Condition 

All communications are terminated by a stop condition, 
which is a LOW to HIGH transition of SDA when SCL is 
HIGH. The stop condition is also used by the X24C01 
to place the device in the standby power mode after a 
read sequence. A stop condition can only be issued af- 
ter the transmitting device has released the bus. 


Acknowledge 

Acknowledge is a software convention used to indicate 
successful data transfers. The transmitting device will 
release the bus after transmitting eight bits. During the 
ninth clock cycle the receiver will pull the SDA line 
LOW to acknowledge that it received the eight bits of 
data. Refer to Figure 3. . 


STOP BIT 
0107-6 





The X24C01 will always respond with an acknowledge 
after recognition of a start condition, a seven bit word 
address and a R/W bit. If a write operation has been 
selected, the X24C01 will respond with an acknowl- 
edge after each byte of data is received. 


In the read mode the X24C01 will transmit eight bits of 
data, release the SDA line and monitor the line for an 
acknowledge. If an acknowledge is detected and no 
stop condition is generated by the controller, the 
X24C01 will continue to transmit data. If an acknowl- 
edge is not detected, the X24C01 will terminate further 
data transmissions and await the stop condition to re- 
turn to the standby power mode. 
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Figure 3: Acknowledge Response From Receiver 


DATA 
OUTPUT 


FROM 
TRANSMITTE! 


DATA 
OUTPUT 


FROM 
RECEIVER 


WRITE OPERATIONS 

Byte Write 

To initiate a write operation, the controller sends a start 
condition followed by a seven bit word address and a 
write bit. The X24C01 responds with an acknowledge, 
then waits for eight bits of data and then responds with 
an acknowledge. The controller then terminates the 


Figure 4: Byte Write 


WORD 
BUS ACTIVITY 


SDA LINE 


BUS ACTIVITY: 
X24C01 





ADDRESS (n) 


ACKNOWLEDGE 





transfer by generating a stop condition, at which time 
the X24C01 begins the internal write cycle to the non- 
volatile memory. While the internal write cycle is in 
progress, the X24C01 inputs are disabled, and the de- 
vice will not respond to any requests from the control- 
ler. Refer to Figure 4 for the address, acknowledge and 
data transfer sequence. 


DATA n 
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Page Write 

The most significant five bits of the word address de- 
fine the page address. The X24C01 is capable of a four 
byte page write operation. It is initiated in the same 
manner as the byte write operation, but instead of ter- 
minating the transfer of data after the first data byte, 
the controller can transmit up to three more bytes. Af- 
ter the receipt of each data byte, the X24C01 will re- 
spond with an acknowledge. 


After the receipt of each data byte, the two low order 
address bits are internally incremented by one. The 
high order five bits of the address remain constant. If 
the controller should transmit more than four data 
bytes prior to generating the stop condition, the ad- 
dress counter will “roll over” and the previously trans- 
mitted data will be overwritten. As with the byte write 
operation, all inputs are disabled until completion of the 
internal write cycle. Refer to Figure 5 for the address, 
acknowledge and data transfer sequence. 


Acknowledge Polling 

The disabling of the inputs can be used to take advan- 
tage of the typical 5 ms write cycle time. Once the stop 
condition is issued to indicate the end of the host’s 
write operation the X24C01 initiates the internal write 


Figure 5: Page Write 


WORD 


BUS ACTIVITY ADDRESS (n) 


DATA n 


cycle. ACK polling can be initiated immediately. This in- 
volves issuing the start condition followed by the word 
address for a read or write operation. If the X24C01 is 
still busy with the write operation no ACK will be re- 
turned. If the X24C01 has completed the write opera- 
tion an ACK will be returned and the controller can 
then proceed with the next read or write operation. 


READ OPERATIONS 


To terminate a read operation, the controller must ei- 
ther issue a stop condition during the ninth cycle or 
hold SDA high during the ninth clock cycle (i.e. not is- 
sue an acknowledge) and then issue a stop condition 
later. 


Byte Read 

To initiate a read operation, the controller sends a start 
condition followed by a seven bit word address and a 
read bit. The X24C01 responds with an acknowledge 
and then transmits the eight bits of data. If the control- 
ler does not acknowledge the transfer and generates a 
stop condition, the X24C01 will discontinue transmis- 
sion. Refer to Figure 6 for the start, word address, read 
bit, acknowledge and data transfer sequence. 


DATA n#1 DATA n+#3 


Toes Tt Gennes Oe 


SDA LINE 


BUS ACTIVITY: 
X24C01 
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Figure 6: Byte Read 


WORD 


BUS ACTIVITY 


SDA LINE 


BUS ACTIVITY: 
X24C01 


ADDRESS n 





Sequential Read 

Sequential read is initiated in the same manner as the 
byte read. The first data byte is transmitted as with the 
byte read mode, however, the controller now responds 
with an acknowledge, indicating it requires additional 
data. The X24C01 continues to output data for each 
acknowledge received. The read operation is terminat- 
ed by the controller not responding with an acknowl- 
edge and generating a stop condition. 


Figure 7: Sequential Read 


A 


BUS ACTIVITY ADDRESS Cc 


Cc Cc 
ee K K K 
SDA LINE 
el boneeeed ll beReCEHIEnaCaaeedH EG] 
a sy 


BUS ACTIVITY: 
X24€01 


DATA n DATA 


n+1 
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The data output is sequential, with the data from ad- 
dress n followed by the data from n+1. The address 
counter for read operations increments all address bits, 
allowing the entire memory contents to be serially read 
during one operation. When the highest address is 
reached, the counter “rolls over” to address 0 and the 
X24C01 continues to output data for each acknowl- 
edge received. Refer to Figure 7 for the address, ac- 
knowledge and data transfer sequence. 


A A 


a | 


DATA n#2 DATA n#x 


X24C01, X24C01I 





FUNCTIONAL DIAGRAM 


CONTROL 


START CYCLE 


H.V. GENERATION 
TIMING 
& CONTROL 
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Guidelines for Calculating Typical Values of 
Bus Pull-Up Resistors 


MAX, ——|— 


RESISTANCE 








RESISTANCE (KQ.) 








20 40 60 80 100 120 
BUS CAPACITANCE (pF) 
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ORDERING INFORMATION 
SERIAL E2PROMs 


pase Package Tem Process Processin 
Order | Organization g P. 9g 
Number Range | Technology Level 


X24C01S cmos | _ Standard 


X24C01SI| 128x8 ats CMOS | _ Standard 
X24C01P cmos | Standard 
x24co1Pl | —128x8 cmos | Standard 





= Blank = Commercial = 0°C to + 70°C 
Industrial = —40°C to + 85°C 
= Military = —55°C to + 125°C 


8-Lead Plastic DIP 


| 
M 
Ss -Lead Plastic Small Outline Gull Wing 
P 
D = Cerdip 


C = Side Braze 
F1 = Ceramic Flat Pack for X2864A, X2864B, 
X2864H and X28C64 


= Ceramic Flat Pack for X28C256 and X28C256B 
K = Ceramic Pin Grid Array 


F2 


J = J-Hook Plastic Leaded Chip Carrier 
E = Ceramic Leadless Chip Carrier (Solder Seal) 
G = Ceramic Leadless Chip Carrier (Glass Frit Seal) 





LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 


Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 

Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932; 4,752,912; 4,829,482. Foreign patents and additional patents 
pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 
detection and correction, redundancy and back-up features to prevent such an occurrence. 


Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 
8-LEAD PLASTIC SMALL OUTLINE GULL WING PACKAGE TYPE S 


0.150(3.80) 0.228 (5.80) 
0.158(4.00) 0.244(6.20) 









PIN 1 INDEX 
PIN 1 
i |. 9.014(0.38) 
0.019 (0.49) 
0.188 (4.78) 
0.197 (5.00) 
(4x) 7° 


ee | 


0.053 (1.35) 


— — _— rs a» 


0.010 (0.25) 








X 45° 


0.010(0.25) 
| 0.020 (0.50) 






0° = ge 


—_+ 0.0075 (0.19) 
0.027 (0.683) i F 0.010 (0.25) 


0.037 (0.937) 


PSE008 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 


8-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 


0.430 (10.92) 
0.360 (9.14) i 


0.092 (2.34) 


DIA. NOM. 
0.255 (6.47) 


0.245 (6.22) 
PIN 1 INDEX 


PIN 






0.060 (1.52) 
0.300—>+| |} 













HALF SHOULDER WIDTH ON 
ALL END PINS OPTIONAL F 0.140 (3.56) 
SEATING [| 0.130(3.30) 
PLANE ae 
0.150 (3.81) [ jesotsh 
0.125 (3.18) ng 18 (0.58) 
__ 0.062 (1.57) 
0.110 (2.79) i | 0.058 (1.47) 
0.090 (2.29) be SOE bIn 
0.015(0.38)_— [*~ 300(7.62) 


0.325 (8.25) 
MAX. uf 





TYP. 0.010 (0.25) 


PPI008 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 


Sales Offices 





U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

83 Cambridge Street 

Unit 1D 

Burlington, Massachusetts 01803 
Phone: 617/273-2110 

Telex: 230322889 

Fax: 617/273-3116 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 407/767-8010 
TWX: 510-100-7141 
Fax: 407/767-8912 


Mid-Atlantic Area 

Xicor, Inc. 

50 North Street 

Danbury, Connecticut 06810 
Phone: 203/743-1701 
Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/605-1310 

TWX: 910-997-3663 

Fax: 312/605-1316 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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international Sales Offices 


Northern Europe Area 


Xicor Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 
United Kingdom 
Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 


Xicor GmbH 

Technopark Neukeferloh 
Bretonischer Ring 15 

D-8011 Grasbrunn bei Muenchen 
West Germany 

Phone: (49) 89/463089 

Telex: 5213883 

Fax: (49) 89/4605472 


Japan Area 

Xicor Japan K.K. 

Suzuki Building, 4th Floor 
1-6-8 Shinjuku, Shinjuku-ku 
Tokyo 160, Japan 

Phone: (03) 225-2004 

Fax: (03) 225-2319 


Far East Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 
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ADVANCED INFORMATION ® 
Commercial X24LC01 : 
ay Industrial X24LC01I 128 x6 Bit 





Electrically Erasable PROM 





TYPICAL FEATURES DESCRIPTION 
® 3V-6V Vcc Operation The X24LC01 is a CMOS 1024 bit serial E2PROM, in- 
@ Low Power CMOS ternally organized as 128 x 8. The X24LC01 features a 
—2 mA Active Current Typical serial interface and software protocol allowing opera- 
—60 A Standby Current Typical tion on a two wire bus. 
e Internally Organized 128 x 8 Xicor E2PROMs are designed and tested for applica- 
¢ 2 Wire Serial Interface tions requiring extended endurance. 
—Provides Bidirectional Data Transfer 
Protocol 


e Four Byte Page Write Mode 
© Self Timed Write Cycle 

—Typical Write Cycle Time of 5 ms 
e Inherent 100+ Years Data Retention 
@ 8-Pin Mini-DIP Package 
e 8-Pin SOIC Package 


PIN CONFIGURATIONS 
PLASTIC | SOIC PIN NAMES 


1 to3 No Connect 
4 Vss 
7 SDA Serial Data 
X24LC01 SCL Serial Clock 


No Connect 
Voc +3V to +6V 
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ABSOLUTE MAXIMUM RATINGS* 
Temperature Under Bias 


' *COMMENT 


Stresses above those listed under “Absolute Maximum Rat- 


X24LC01 vec sesaund aeons eae eae cea —10°C to + 85°C ings” may cause permanent damage to the device. This is a 
X2AL COM sss cereccere adie see aig nave eetéme —65°C to + 135°C stress rating only and the functional operation of the device at 
Storage Temperature ..............-.006- —65°C to + 150°C these or any other conditions above those indicated in the op- 
Voltage on any Pin with erational sections of this specification is not implied. Exposure 
Respect to Vog ... 0. cee eee eee cere e ees —1.0V to +7V to absolute maximum rating conditions for extended periods 
D.C. Output Current........ cece ee eee een ee ee 5mA may affect device reliability. 
Lead Temperature 
(Soldering, 10 Seconds) .............. ccc eee eee eee 300°C 


D.C. OPERATING CHARACTERISTICS 


X24LC01 Ta = 0°C to + 70°C, Voc = +3V to +6V, unless otherwise specified. 
X24LC011 Ta = —40°C to + 85°C, Voc = +3V to +6V, unless otherwise specified. 


[emt | Paar 


Limits 


Test Conditions 


fscL = 100 KHz 
Vin = GND or Voc 


Vin = GND or Voc 


Figg | Standby CurentVog=ev[ | 
ia 


Power Supply Current || 2.0 
Standby Current Voc = 3V fescue 
A 


Vin = GND to Voc 
Vout = GND to Voc 


Vin®) 


CAPACITANCE Ta = 25°C, f = 1.0 MHz, Voc = 5V 







A.C. CONDITIONS OF TEST 


Input Pulse Levels Voc X0.1 to Voc <0.9 


Input Rise and 
Fall Times vone 


Input and Output 
Output Load 1 TTL Gate and 


CL = 100 pF 
Notes: (1) Typical values are for Ta = 25°C and nominal sup- 
ply voltage (5V). 


(2) SDA and SCL require pull-up resistor. 


(3) Vi_ min. and Vi} max. are for reference only and are 
not tested. 


(4) This parameter is periodically sampled and not 
100% tested. 


Input Capacitance (SCL) 
















Input High Voltage | Vocxo7 | 


SYMBOL TABLE 
WAVEFORM 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 


May change 
from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


Nees Vp 
ae ee 


[smbol [Tost [Mae | Ute | Condione 
a 





OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing: 
State Not 
Known 
Center Line 
is High 
Impedance 
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A.C. CHARACTERISTICS LIMITS 


X24LC01 Ta = 0°C to + 70°C, Voc = +3V to +6V, unless otherwise specified. 
X24LC011 Ta = —40°C to + 85°C, Voco = +3V to +6V, unless otherwise specified. 


Read & Write Cycle Limits 


SCL Clock Frequency 
Noise Suppression Time 
Constant at SCL, SDA Inputs 


SCL Low to SDA Data Out Valid 


Power-Up to Read Operation 


Power-Up to Write Operation 


Time the Bus Must Be Free Before 
a New Transmission Can Start 


OOOO) 





Notes: (5) Typical values are for Ta = 25°C and nominal supply voltage (5V). 
(6) This parameter is periodically sampled and not 100% tested. 
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Write Cycle Limits 


The write cycle time is the time from a valid stop condi- 
tion of a write sequence to the end of the internal 
erase/program cycle. During the write cycle, the 
X24LC01 bus interface circuits are disabled, SDA is al- 
lowed to remain high, and the device does not respond 
to its word address. 


Write Cycle Timing 


8th BIT 





PIN DESCRIPTIONS 

Serial Clock (SCL) 

The SCL input is used to clock all data into and out of 
the device. 


Serial Data (SDA) 

SDA is a bidirectional pin used to transfer data into and 
out of the device. It is an open drain output and may be 
wire-ORed with any number of open drain or open col- 
lector outputs. 


An open collector output requires the use of a pull-up 
resistor. For selecting typical values, refer to the Guide- 
lines for Calculating Typical Values of Bus Pull-Up Re- 
sistors graph. 


DEVICE OPERATION 


The X24LC01 supports a bidirectional bus oriented pro- 
tocol. The protocol defines any device that sends data 
onto the bus as a transmitter, and the receiving device 
as the receiver. A controller initiates data transfers, and 


STOP 
CONDITION 


START 
CONDITION 


X24LC01 
ADDRESS 


provides the clock for both transmit and receive opera- 
tions. 


Clock and Data Conventions 

Data states on the SDA line can change only during 
SCL LOW. SDA state changes during SCL HIGH are 
reserved for indicating start and stop conditions. Refer 
to Figures 1 and 2. 


Start Condition 

All commands are preceded by the start condition, 
which is a HIGH to LOW transition of SDA when SCL is 
HIGH. The X24LC01 continuously monitors the SDA 
and SCL lines for the start condition and will not re- 
spond to any command until this condition has been 
met. This is true only if the previous sequence was cor- 
rectly terminated with a stop condition. 

Notes: (7) Typical values are for Ta = 25°C and nominal sup- 

ply voltage (5V). 


(8) twr is the minimum cycle time to be allowed from 
the system perspective unless polling techniques 
are used. It is the maximum time the device requires 
to automatically complete the internal write opera- 
tion. 
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Figure 1: Data Validity 


DATA STABLE DATA 
CHANGE 





Figure 2: Definition of Start and Stop 


! 
1 ! 


f 
! 
| 
| 


START BIT STOP BIT 





Stop Condition 

All communications are terminated by a stop condition, 
which is a LOW to HIGH transition of SDA when SCL is 
HIGH. The stop condition is also used by the X24LC01 
to place the device in the standby power mode after a 
read sequence. A stop condition can only be issued af- 
ter the transmitting device has released the bus. In the read mode the X24LC01 will transmit eight bits 
of data, release the SDA line and monitor the line for 
an acknowledge. If an acknowledge is detected and no 
stop condition is generated by the. controller, the 
X24LC01 will continue to transmit data. If an acknowl- 
edge is not detected, the X24LC01 will terminate fur- 
ther data transmissions and await the stop condition to 
return to the standby power mode. 


The X24LC01 will always respond with an acknowledge 
after recognition of a start condition, a seven bit word 
address and a R/W bit. If a write operation has been 
selected, the X24LC01 will respond with an acknowl- 
edge after each byte of data is received. 


Acknowledge 

Acknowledge is a software convention used to indicate 
successful data transfers. The transmitting device will 
release the bus after transmitting eight bits. During the 
ninth clock cycle the receiver will pull the SDA line 
LOW to acknowledge that it received the eight bits of 
data. Refer to Figure 3. 
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Figure 3: Acknowledge Response From Receiver 


DATA 
OUTPUT 


FROM 
TRANSMITTER 


DATA 
OUTPUT 
FROM 
RECEIVER 


WRITE OPERATIONS 

Byte Write 

To initiate a write operation, the controller sends a start 
condition followed by a seven bit word address and a 
write bit. The X24LC01 responds with an acknowledge, 
then waits for eight bits of data and then responds with 
an acknowledge. The controller then terminates the 


Figure 4: Byte Write 


WORD 
BUS ACTIVITY 


SDA LINE 


BUS ACTIVITY: 
X24LC01 





ADDRESS (n) 
——s 
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I 
1 
t 
| 
1 


ACKNOWLEDGE 





transfer by generating a stop condition, at which time 
the X24LC01 begins the internal write cycle to the non- 
volatile memory. While the internal write cycle is in 
progress, the X24LC01 inputs are disabled, and the de- 
vice will not respond to any requests from the control- 
ler. Refer to Figure 4 for the address, acknowledge and 
data transfer sequence. 


DATA n 
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Page Write 

The most significant five bits of the word address de- 
fine the page address. The X24LC01 is capable of a 
four byte page write operation. It is initiated in the same 
manner as the byte write operation, but instead of ter- 
minating the transfer of data after the first data byte, 
the controller can transmit up to three more bytes. Af- 
ter the receipt of each data byte, the X24LC01 will re- 
spond with an acknowledge. 


After the receipt of each data byte, the two low order 
address bits are internally incremented by one. The 
high order five bits of the address remain constant. If 
the controller should transmit more than four data 
bytes prior to generating the stop condition, the ad- 
dress counter will “‘roll over” and the previously trans- 
mitted data will be overwritten. As with the byte write 
operation, all inputs are disabled until completion of the 
internal write cycle. Refer to Figure 5 for the address, 
acknowledge and data transfer sequence. 


Acknowledge Polling 

The disabling of the inputs can be used to take advan- 
tage of the typical 5 ms write cycle time. Once the stop 
condition is issued to indicate the end of the host’s 
write operation the X24LC01 initiates the internal write 


Figure 5: Page Write 


WORD 


BUS ACTIVITY ADDRESS (n) 


DATA n 


cycle. ACK polling can be initiated immediately. This in- 
volves issuing the start condition followed by the word 
address for a read or write operation. If the X24LC01 is 
still busy with the write operation no ACK will be re- 
turned. If the X24LC01 has completed the write opera- 
tion an ACK will be returned and the controller can 
then proceed with the next read or write operation. 


READ OPERATIONS 


To terminate a read operation, the controller must ei- 
ther issue a stop condition during the ninth cycle or 
hold SDA high during the ninth clock cycle (i.e. not is- 
sue an acknowledge) and then issue a stop condition 
later. 


Byte Read 

To initiate a read operation, the controller sends a start 
condition followed by a seven bit word address and a 
read bit. The X24LC01 responds with an acknowledge 
and then transmits the eight bits of data. If the control- 
ler does not acknowledge the transfer and generates a 
stop condition, the X24LC01 will discontinue transmis- 
sion. Refer to Figure 6 for the start, word address, read 
bit, acknowledge and data transfer sequence. 


DATA n#1 DATA n#3 


OF OOOO OOOO 


BUS ACTIVITY: 


X24LC01 
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Figure 6: Byte Read 


BUS ACTIVITY 


s 
T 
A. WORD 
R_ ADDRESS n 


i 


SDA LINE 


BUS ACTIVITY: 
X24LC01 


M 


A eed 
Cc DATA n 
K 





Sequential Read 

Sequential read is initiated in the same manner as the 
byte read. The first data byte is transmitted as with the 
byte read mode, however, the controller now responds 
with an acknowledge, indicating it requires additional 
data. The X24LC01 continues to output data for each 
acknowledge received. The read operation is terminat- 
ed by the controller not responding with an acknowl- 
edge and generating a stop condition. 


Figure 7: Sequential Read 


BUS ACTIVITY ADDRESS 


BUS ACTIVITY: 
X24LC01 


DATA n*1 





The data output is sequential, with the data from ad- 
dress n followed by the data from n+1. The address 
counter for read operations increments all address bits, 
allowing the entire memory contents to be serially read 
during one operation. When the highest address is 
reached, the counter “rolls over” to address 0 and the 
X24LC01 continues to output data for each acknowl- 
edge received. Refer to Figure 7 for the address, ac- 
knowledge and data transfer sequence. 


DATA n#2 DATA n*x 
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FUNCTIONAL DIAGRAM 


START CYCLE H.V. GENERATION 
TIMING 
& CONTROL 


CONTROL 
LOGIC 


DATA REGISTER 








1-25 


X24LC01, X24LCO11 





Guidelines for Calculating Typical Values of 
Bus Pull-Up Resistors 





) 
x 
~ 
Lad 
oO 
2 
_ 
2 
“Wy 
ivy) 
fs 4 





20 40 60 80 100 120 
BUS CAPACITANCE (pF) 
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ORDERING INFORMATION 
SERIAL E2PROMs 

















Number we . Range | Technology Level 
[s|p[o[c|riir2|k|yie}a, 


pencors| were te] | | | | PPT] Lt | ones Sender | 
peaicorsi| vzexe || | || | 1 >] || 1 | cmos | stander 
Peaicorp | vzxe | [| ||| | || || + | cmos | stenders | 
peaicormi] —vzexe | te 11 tt 11111 | omos | stander | 


Key: 






+ = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to + 85°C 
M = Military = —55°C to + 125°C 
S = 8-Lead Plastic Small Outline Gull Wing 
P = 8-Lead Plastic DIP 
D = Cerdip 
C = Side Braze 
F1 = Ceramic Flat Pack for X2864A, X2864B, 
X2864H and X28C64 
F2 = Ceramic Flat Pack for X28C256 and X28C256B 
K = Ceramic Pin Grid Array 
J = J-Hook Plastic Leaded Chip Carrier 
E = Ceramic Leadless Chip Carrier (Solder Seal) 
G = Ceramic Leadless Chip Carrier (Glass Frit Seal) 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 


Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 

Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932; 4,752,912; 4,829,482. Foreign patents and additional patents 
pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 
detection and correction, redundancy and back-up features to prevent such an occurrence. 


Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 
8-LEAD PLASTIC SMALL OUTLINE GULL WING PACKAGE TYPE S 


0.150(3.80) 0.228 (5.80) 
0.158(4.00) 0.244 (6.20) 











PIN 1 INDEX 
PIN 1 
n |__ 9.014 (0.38) 
0.019 (0.49) 
0.188 (4.78) 
0.197 (5.00) 
(4x) 7° 


0.053 (1.35) 
= =| a 0.069 (1.75) 
0.050 (1.27) 

a ae 


0.004 (0.10) 
0.010 (0.25) 











X 45° 


0.010 (0.25) 
| 0.020 (0.50) 






0° = 8° 
___} 0.0075 (0.19) 


Lt 0.010 (0.25) 


0.027 (0.683) 
0.037 (0.937) 


PSE008 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
8-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 


0.430 (10.92) 


r 0.360 (9.14) 7 





0.092 (2.34) 
DIA. NOM. 
0.255 (6.47) 
0.245 (6.22) 
PIN 1 INDEX 
pNit CI Lo 
0.060 (1.52) 


(7.62) REF. 0.020 (0.51) 


HALF SHOULDER WIDTH ON 
ALL END PINS OPTIONAL 


SEATING | 


PLANE 
0.015 (0.38) 


0.150 (3.81) 
0.125 (3.18) 
0.062 (1.57) 


——§ —<—<———__. 
0.110(2.79) i te 0.058 (1.47) 







+ 0.140 (3.56) 
0.130 (3.30) 


0.090(2.29) on 0.020 5) 


0.325 (8.25) 
0.300 (7.62) 





0.015 (0.38) 
MAX. 


TYP. 0.010 (0.25) 
PPIOO08 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

83 Cambridge Street 

Unit 1D 

Burlington, Massachusetts 01803 
Phone: 617/273-2110 

Telex: 230322889 

Fax: 617/273-3116 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 407/767-8010 
TWX: 510-100-7141 
Fax: 407/767-8912 


Mid-Atlantic Area 


Xicor, Inc. 

50 North Street 

Danbury, Connecticut 06810 
Phone: 203/743-1701 
Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/605-1310 

TWX: 910-997-3663 

Fax: 312/605-1316 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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international Sales Offices 


Northern Europe Area 


Xicor Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 
United Kingdom 
Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 


Xicor GmbH 

Technopark Neukeferloh 
Bretonischer Ring 15 

D-8011 Grasbrunn bei Muenchen 
West Germany 

Phone: (49) 89/463089 

Telex: 5213883 

Fax: (49) 89/4605472 


Japan Area 


Xicor Japan K.K. 

Suzuki Building, 4th Floor 
1-6-8 Shinjuku, Shinjuku-ku 
Tokyo 160, Japan 

Phone: (03) 225-2004 

Fax: (03) 225-2319 


Far East Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 
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PRELIMINARY INFORMATION 





ee 
Cor 
® 





Commercial 
4K Industrial 


X24LC04 
X24LC04I 


512 x 8 Bit 





Electrically Erasable PROM 





TYPICAL FEATURES 
®@ 3V-6V Vcc Operation 
e Low Power CMOS 
—2 mA Active Current Typical 
—60 yA Standby Current Typical 
@ Internally Organized as Two Pages 
—Each 256 x 8 
@ 2 Wire Serial Interface 
e Provides Bidirectional Data Transfer 
Protocol 
e Sixteen Byte Page Write Mode 
—Minimizes Total Write Time Per Byte 
© Self Timed Write Cycle 
—Typical Write Cycle Time of 5 ms 
e Inherent 100+ Years Data Retention 
® 8-Pin Mini-DIP Package 
e 14-Pin SOIC Package 


PIN CONFIGURATIONS 


PLASTIC 
CERDIP 


Ao{_}1 BT} Vcc 
AL] ]2 7| | TEST 
X24LC04 


A.| 43 6 | SCL 
Vss |_| 4 5] | SDA 
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DESCRIPTION 

The X24LC04 is a CMOS 4096 bit serial E2PROM, in- 
ternally organized as two 256 x 8 pages. The X24LC04 
features a serial interface and software protocol allow- 
ing operation on a two wire bus. 


Xicor E2PROMs are designed and tested for applica- 
tions requiring extended endurance. 


SOIC PIN NAMES 


Address Inputs 
Serial Data 
Serial Clock 
Hold at Vss 


X24LC04 Ground 


+3V to +6V 
No Connect 
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ABSOLUTE MAXIMUM RATINGS* 
Temperature Under Bias 


M24LCO4: iiss cedeeeee Ke eae ven nae ees —10°C to + 85°C 

XA4AL CON coos cre cee ea weed odes uw Sony were ~—65°C to + 135°C 
Storage Temperature .................... —65°C to + 150°C 
Voltage on any Pin with 

Respect to Veg .-. 0. cece eee e cece eee eeees —1.0V to +7V 
D.C. Output Current......... 0... ccc cee ccc ence eens 5mA 
Lead Temperature 

(Soldering, 10 Seconds) ..................2222200- 300°C 


D.C. OPERATING CHARACTERISTICS 


X24LC04 Ta = 0°C to + 70°C, Voc = +3V to +6V, unless otherwise specified. 
X24LC04I Ta = —40°C to + 85°C, Voc = +3V to +6V, unless otherwise specified. 


Standby Current Voc = 6V 
Standby Current Voc = 3V 





Limits 


*COMMENT 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only and the functional operation of the device at 
these or any other conditions above those indicated in the op- 
erational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


Test Conditions 


a 
at eae! 


Input/Output Capacitance (SDA) 





A.C. CONDITIONS OF TEST 


Input Pulse Levels Voc X0.1 to Vec X0.9 


Input Rise and 


Input and Output 
Timing Levels weGAYS 


Output Load 


Notes: (1) Typical values are for Ta = 25°C and nominal sup- 
ply voltage. 


(2) SDA and SCL require pull-up resistor. 

(3) Vit min. and Vj} max. are for reference only and are 
not tested. 

(4) This parameter is periodically sampled and not 
100% tested. 











1 TTL Gate and 
CL = 100 pF 
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Input Capacitance (Ap, Ai, Az, SCL) 


SYMBOL TABLE 
WAVEFORM 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 
May change 
from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing: 
State Not 
Known 
Center Line 
is High 
Impedance 
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A.C. CHARACTERISTICS LIMITS 


X24LC04 Ta = 0°C to + 70°C, Voc = +3V to +6V, unless otherwise specified. 
X24LC04I Ta = —40°C to + 85°C, Voc = +3V to +6V, unless otherwise specified. 


Read & Write Cycle Limits 


Constant at SCL, SDA Inputs 
a New Transmission Can Start 


Power-Up to Read Operation 


Power-Up to Write Operation 


Clock High Period 


tsu:STA Start Condition Setup Time 
(for a Repeated Start Condition) 





Bus Timing 


our KX XXXXX) 





Notes: (5) Typical values are for Ta = 25°C and nominal supply voltage. 
(6) This parameter is periodically sampled and not 100% tested. 
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Write Cycle Limits 


| Symbot_| Parameter 


Write GycloTime | 10 | Ts 


The write cycle time is the time from a valid stop condi- 
tion of a write sequence to the end of the internal 
erase/program cycle. During the write cycle, the 
X24LC04 bus interface circuits are disabled, SDA is al- 
lowed to remain high, and the device does not respond 
to its slave address. 


Write Cycle Timing 


8th BIT 





PIN DESCRIPTIONS 

Serial Clock (SCL) 

The SCL input is used to clock all data into and out of 
the device. 


Serial Data (SDA) 

SDA is a bidirectional pin used to transfer data into and 
out of the device. It is an open drain output and may be 
wire-ORed with any number of open drain or open col- 
lector outputs. 


An open collector output implies the use of a pull-up 
resistor. For selecting typical values, refer to the Guide- 
lines for Calculating Typical Values of Bus Pull-Up Re- 
sistors graph. 


Address (Ag) 
Ag is unused by the X24LC04, however, it must be tied 
to Vsg to insure proper device operation. 


Address (A4, Ag) 

The Address inputs are used to set the least significant 
two bits of the six bit slave address. These inputs can 
be used static or driven. If used statically they must be 
tied to Vssg or Voc as appropriate. If driven they must 
be driven by open collector outputs with resistor pull- 
ups to Vcc. 


DEVICE OPERATION 
The X24LC04 supports a bidirectional bus oriented pro- 
tocol. The protocol defines any device that sends data 


STOP 
CONDITION 


START 
CONDITION 


X24LC04 
ADDRESS 


onto the bus as a transmitter, and the receiving device 
as the receiver. The device controlling the transfer is a 
master and the device being controlled is the slave. 
The master will always initiate data transfers, and pro- 
vide the clock for both transmit and receive operations. 
Therefore, the X24LC04 will be considered a slave in 
all applications. 


Clock and Data Conventions 

Data states on the SDA line can change only during 
SCL LOW. SDA state changes during SCL HIGH are 
reserved for indicating start and stop conditions. Refer 
to Figures 1 and 2. 


Start Condition 

All commands are preceded by the start condition, 
which is a HIGH to LOW transition of SDA when SCL is 
HIGH. The X24LC04 continuously monitors the SDA 
and SCL lines for the start condition and will not re- 
spond to any command until this condition has been 
met. 

Notes: (7) Typical values are for Ta = 25°C and nominal sup- 

ply voltage (5V). 


(8) twr is the minimum cycle time from the system per- 
spective; it is the maximum time the device requires 
to perform the internal write operation. 
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Figure 1: Data Validity 
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Stop Condition 

All communications are terminated by a stop condition, 
which is a LOW to HIGH transition of SDA when SCL is 
HIGH. The stop condition is also used by the X24LC04 
to place the device in the standby power mode. 


Acknowledge 

Acknowledge is a software convention used to indicate 
successful data transfers. The transmitting device, ei- 
ther master or slave, will release the bus after transmit- 
ting eight bits. During the ninth clock cycle the receiver 
will pull the SDA line LOW to acknowledge that it re- 
ceived the eight bits of data. Refer to Figure 3. 


The X24LC04 will always respond with an acknowledge 
after recognition of a start condition and its slave 


' ! 
STOP BIT 





address. If both the device and a write operation have 
been selected, the X24LC04 will respond with an ac- 
knowledge after the receipt of each subsequent eight 
bit word. 


In the read mode the X24LC04 will transmit eight bits 
of data, release the SDA line and monitor the line for 
an acknowledge. If an acknowledge is detected and no 
stop condition is generated by the master, the 
X24LC04 will continue to transmit data. If an acknowl- 
edge is not detected, the X24LC04 will terminate fur- 
ther data transmissions and await the stop condition to 
return to the standby power mode. 
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Figure 3: Acknowledge Response From Receiver 
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DEVICE ADDRESSING 


Following a start condition the bus master must output 
the address of the slave it is accessing. The most sig- 
nificant four bits of the slave address are the device 
type identifier (see Figure 4). For the X24LC04 this is 
fixed as 1010[B]. 


Figure 4: Slave Address 


DEVICE TYPE PAGE 
IDENTIFIER SELECT 
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A2 A1 AO R/W 
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DEVICE 
ADDRESS 





The next two significant bits address a particular de- 
vice. A system could have up to four X24LC04 devices 
on the bus (see Figure 10). The four addresses are de- 
fined by the state of the A; and Ao inputs. 


The next bit of the slave address field (bit 1) is the 
page select bit. It is used by the host to toggle between 
the two 256 word pages of memory. This is, in effect 
the most significant bit for the word address. 


The last bit of the slave address defines the operation 
to be performed. When set to one a read operation 





ACKNOWLEDGE 


is selected, when set to zero a write operation is 
selected. 


Following the start condition, the X24LC04 monitors 
the SDA bus comparing the slave address being trans- 
mitted with its address (device type and state of A; and 
Ao inputs). Upon a compare the X24LC04 outputs an 
acknowledge on the SDA line. Depending on the state 
of the R/W bit, the X24LC04 will execute a read or 
write operation. 


WRITE OPERATIONS 


Byte Write 

For a write operation, the X24LC04 requires a second 
address field. This address field is the word address, 
comprised of eight bits, providing access to any one of 
the 256 words of memory. Upon receipt of the word 
address the X24LC04 responds with an acknowledge, 
and awaits the next eight bits of data, again responding 
with an acknowledge. The master then terminates the 
transfer by generating a stop condition, at which time 
the X24LC04 begins the internal write cycle to the non- 
volatile memory. While the internal write cycle is in 
progress the X24LC04 inputs are disabled, and the de- 
vice will not respond to any requests from the master. 
Refer to Figure 5 for the address, acknowledge and 
data transfer sequence. 
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Figure 5: Byte Write 
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Page Write 

The X24LC04 is capable of a sixteen byte page write 
operation. It is initiated in the same manner as the byte 
write operation, but instead of terminating the write cy- 
cle after the first data word is transferred, the master 
can transmit up to fifteen more words. After the receipt 
of each word, the X24LC04 will respond with an 
acknowledge. 


After the receipt of each word, the four low order ad- 
dress bits are internally incremented by one. The high 
order five bits of the address remain constant. If the 
master should transmit more than sixteen words prior 
to generating the stop condition, the address counter 
will “rol! over’ and the previously written data will be 
overwritten. As with the byte write operation, all inputs 
are disabled until completion of the internal write cycle. 
Refer to Figure 6 for the address, acknowledge and 
data transfer sequence. 


Acknowledge Polling 

The disabling of the inputs can be used to take advan- 
tage of the typical 5 ms write cycle time. Once the stop 
condition is issued to indicate the end of the host's 
write operation the X24LC04 initiates the internal write 
cycle. ACK polling can be initiated immediately. This in- 
volves issuing the start condition followed by the slave 
address for a write operation. If the X24LC04 is still 


Figure 6: Page Write 
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LT IT —— ; a 


A A A 
c Cc Cc 


busy with the write operation no ACK will be returned. If 
the X24LC04 has completed the write operation an 
ACK will be returned and the host can then proceed 
with the next read or write operation. 


READ OPERATIONS 


Read operations are initiated in the same manner as 
write operations with the exception that the bit of the 
slave address is set to a one. There are three basic 
read operations: current address read, random read 
and sequential read. 


Note: For each read operation, SDA must be 
brought back to a high level prior to the stop bit. 


Current Address Read 

Internally the X24LC04 contains an address counter 
that maintains the address of the last word accessed, 
incremented by one. Therefore, if the last access (ei- 
ther a read or write) was to address n, the next read 
operation would access data from address n+ 1. Upon 
receipt of the slave address with R/W set to one, the 
X24LC04 issues an acknowledge and transmits the 
eight bit word. The master does not acknowledge the 
transfer but does generate a stop condition and the 
X24LC04 discontinues transmission. Refer to Figure 7 
for the sequence of address, acknowledge and data 
transfer. 


DATAn DATA n+1 DATA n+ 15 


———, 
A A 
Cc c 

K 


K K 
0106-10 


NOTE: in this example n = XXXX 0000(B); X = 1 or 0 
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Figure 7: Current Address Read 
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Random Read 

Random read operations allow the master to access 
any memory location in a random manner. Prior to issu- 
ing the slave address with the R/W bit set to one, the 
master must first perform a “dummy” write operation. 
The master issues the start condition, and the slave 
address followed by the word address it is to read. Af- 
ter the word address acknowledge, the master immedi- 
ately reissues the start condition and the slave address 
with the R/W bit set to one. This will be followed by an 
acknowledge from the X24LC04 and then by the eight 
bit word. The master does not acknowledge the trans- 
fer but does generate the stop condition and the 
X24LC04 discontinues transmission. Refer to Figure 8 
for the address, acknowledge and data transfer 
sequence. 


Sequential Read 
Sequential reads can be initiated as either a current ad- 
dress read or random access read. The first word is 


Figure 8: Random Read 
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transmitted as with the other read modes, however, the 
master now responds with an acknowledge, indicating 
it requires additional data. The X24LC04 continues to 
output data for each acknowledge received. The read 
operation is terminated by the master not responding 
with an acknowledge and generating a stop condition. 


The data output is sequential, with the data from ad- 
dress n followed by the data from n+1. The address 
counter for read operations increments ail address bits, 
allowing the entire memory contents to be serially read 
during one operation. lf more than 512 words are read, 
the counter “rolls over” and the X24LC04 continues to 
output data for each acknowledge received. Refer to 
Figure 9 for the address, acknowledge and data trans- 
fer sequence. 


SLAVE 
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Figure 9: Sequential Read 
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Guidelines for Calculating Typical Values of 
Bus Pull-Up Resistors 
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ORDERING INFORMATION 
SERIAL E2PROMs 








Device 
Order 
Number 





Processing 
Level 










Temp. Process 
Range | Technology 


|s|plo|clrijre/k|y/ela| 
xeacoss | staxe [eo] | | | {| | | | | | + | cmos | standard 
xeacossi| siaxe [eo] | | | | | | | | | t | cmos | standard 
xeacosp | staxe | [e| | | | | | | | | + | cmos | standard 
aa a 
ee Se EE sed 
ba ee leew 










X24LC04PI | 512 x8 | 1 | cmos | Standard 
X24LC04D | 512x8 | CMOS | Standard 
| 1 | cmos | Standard 





X24LC04D! 512x8 





= Blank = Commercial = 0°C to + 70°C 
= Industrial = — 40°C to + 85°C 
= Military = —55°C to +125°C 


= 14-Lead Plastic Small Outline Gull Wing 
= 8-Lead Plastic DIP 
= 8-Lead Cerdip 
= Side Braze 
F1 = Ceramic Flat Pack for X2864A, X2864B, 
X2864H and X28C64 
F2 = Ceramic Flat Pack for X28C256 and X28C256B 
= Ceramic Pin Grid Array 
= J-Hook Plastic Leaded Chip Carrier 
= Ceramic Leadless Chip Carrier (Solder Seal) 
= Ceramic Leadless Chip Carrier (Glass Frit Seal) 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 

Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 

U.S. PATENTS 

Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932; 4,752,912. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 


detection and correction, redundancy and back-up features to prevent such an occurrence. 

Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 


injury to the user. 
2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 


life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 
14-LEAD PLASTIC SMALL OUTLINE GULL WING PACKAGE TYPE S 








0.150(3.80) 0.228 (5.80) 
0.158(4.00) 0.244 (6.20) 









PIN 1 INDEX 
PIN 1 
mn |. 9.014(0.35) 0.014(0.35) 
0.019 (0.49) 
0.336 (8.55) 
0.345 (8.75) 
(4X) 7° 
ee ere 
0.053 (1.35) 
SUS LIS LEE LEELFE awe 0.069 (1.75) 
= be =e 
0.050 (1.27) a a 0.004 (0.10) 
0.010 (0.25) 
0.010(0.25) | 24 
- 0.020(0.50) * 
0° = 8° 
} 0.0075 (0.19) 


0.027 (0.683) L. aa ea 
0.037 (0.937) 


PSE014 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
8-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 


0.430 (10.92) 


' 0.360 (9.14) 7 


0.092 (2.34) 
DIA. NOM. 
0.255 (6.47) 
0.245 (6.22) 


__ 0.060 (1.52) 
0.020 (0.51) 





HALF SHOULDER WIDTH ON 
ALL END PINS OPTIONAL 






{0.140 (3.56) 
SEATING 0.130 (3.30) 
PLANE a 
0.150 (3.81) [ 
0.150 (3.81) 0.020 (0.51 
0.125 (3.18) SI cED 
__ 9.062 (1.57) 
0.110 (2.79) as ! 0.058 (1.47) 
0.090(2.29) “1 |]. 0-020(0-51) 
0.015 (0.38) _ *~ 9.300(7.62) 







0.325 (8.25) 
MAX. | 





TYP. 0.010 (0.25) 


PPIO08 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
8-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 


ok 0.405 (10.29) 4 


0.310 (7.87) 
0.220 (5.59) 


PIN 1 | 
0.055 (1.40) 

0.300—| + 
(7.62) REF. 0.044 (1.12) 





|] $0,200 (5.08) 
SEATING 


Se {0.140 (3.56) 
0.200 (5.08) Tr 0.060 (1.52) 
0.125 (3.18) 0181038) 

__ 9.070 (1.78) 
0.110 (2.79) I. ~ 0.030 (0.76) 
0.090 (2.29) TYP. 0.060 (1.52) 
TYP. 0.100 (2.54) __ 0.023 (0.58) 
0.014 (0.36) 
TYP. 0.017 (0.43) 


___ 0.325 (8.26) 
0.290 (7.37) 


TYP. 0.311 (7.90) 


TYP. 0.010 (0.25) 





HD1008 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PRELIMINARY INFORMATION ® 
Commercial X24LC16 . 
16K Industrial X24LC16I 2048 x 8 Bit 
Electrically Erasable PROM 

TYPICAL FEATURES DESCRIPTION 

@ 3V-6V Vcc Operation The X24LC16 is a CMOS 16,384 bit serial E2PROM, 

@ Low Power CMOS internally organized as eight 256 x 8 pages. The 
—2 mA Active Current Typical X24LC16 features a serial interface and software pro- 
—60 A Standby Current Typical tocol allowing operation on a two wire bus. 

e Internally Organized as Eight Pages Xicor E2PROMs are designed and tested for applica- 
—Each 256 x 8 tions requiring extended endurance. 


e 2 Wire Serial Interface 

e Provides Bidirectional Data Transfer 
Protocol 

e Sixteen Byte Page Write Mode 
—Minimizes Total Write Time Per Byte 

© Self Timed Write Cycie 
—Typical Write Cycle Time of 5 ms 

e Inherent 100+ Years Data Retention 

@ 8-Pin Mini-DIP Package 

e@ 14-Pin SOIC Package 


PIN CONFIGURATIONS 


PLASTIC 
CERDIP SOIC PIN NAMES 


Address Inputs 
Serial Data 
Serial Clock 


Ao {|_]t 81 | Voc 
At [2 74} | TEST 


ne X24LC16 
A.| 93 6{ |ScL 


Ves| 4 5] | SDA 


0105-1 






Hold at Vss 
Ground 

+3V to +6V 
‘No Connect 





© Xicor, 1989 Patents Pending 4-47 Characteristics subject to change without notice 
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ABSOLUTE MAXIMUM RATINGS* 
Temperature Under Bias 


X2ALCI1G oc occscia eh dwee ea eee es ee —10°C to + 85°C 

X24: C16) ei s0 ss Vacancabiessthaen enka —65°C to + 135°C 
Storage Temperature .................0.. —65°C to + 150°C 
Voltage on any Pin with 

Respect to Vog . 0.6 ccc eee eee eee eens —1.0V to +7V 
D.C. Output Current........ 0... cece eee eee ene eens 5mA 
Lead Temperature 

(Soldering, 10 Seconds) .............. ccc ccc eee 300°C 


D.C. OPERATING CHARACTERISTICS 


*COMMENT 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only and the functional operation of the device at 
these or any other conditions above those indicated in the op- 
erational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


X24LC16 Ta = 0°C to + 70°C, Voc = +3V to +6V, unless otherwise specified. 
X24LCi6I Ta = —40°C to + 85°C, Vcc = +3V to +6V, unless otherwise specified. 





Power Supply Current 
Standby Current Vcc = 6V 
isp) Standby Current Voc = 3V 






lu 
Output Leakage Current 


lee Input Leakage Current ee il 


| Yu | inputLowVotage |= 4.0 | 
|| Voc +05 | Vv | 
a 







oo 
| mA | 
| vA | 











V 





Input Pulse Levels Voc X0.1 to Voc X0.9 


Fall Times 
Voc X0.5 


Input and Output 
Timing Levels 


1 TTL Gate and 


Output Load C. = 100 pF 


Notes: (1) Typical values are for Ta = 25°C and nominal sup- 
ply voltage. 


(2) SDA and SCL require puil-up resistor. 


(3) Vit min. and Vi} max. are for reference only and are 
not tested. 


(4) This parameter is periodically sampled and not 
100% tested. 





SYMBOL TABLE 


WAVEFORM INPUTS 


Must be 
steady 


OUTPUTS 


Will be 
steady 


May change Will change 
from Low to from Low to 
High High 


Will change 
from High to 


May change 


from High to 
Low Low 


Don't Care: 
Changes 
Allowed 


Changing: 
State Not 
Known 
Center Line 
N/A is High 
Impedance 
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A.C. CHARACTERISTICS LIMITS 


X24LC16 Ta = 0°C to +70°C, Voc = +3V to +6V, unless otherwise specified. 
X24LC161 Ta = —40°C to +85°C, Vcc = +38V to +6V, unless otherwise specified. 


Read & Write Cycle Limits 


| Symbol | Parameter 


fscL 


T Noise Suppression Time 
Constant at SCL, SDA Inputs 
SCL Low to SDA Data Out Valid 


tBuF Time the Bus Must Be Free Before 
a New Transmission Can Start 


| 
(for a Repeated Start Condition) 


Data Out Hold Time 
Typical Power-Up Timing 


Power-Up to Read Operation 
Power-Up to Write Operation 


Bus Timing 








YVYY Y 
out XXX) 





Notes: (5) Typical values are for Ta = 25°C and nominal supply voltage. 
(6) This parameter is periodically sampled and not 100% tested. 
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Write Cycle Limits 


Symbol 


Write QyotoTime | 0 | | ls 


The write cycle time is the time from a valid stop condi- 
tion of a write sequence to the end of the internal 
erase/program cycle. During the write cycle, the 
X24LC16 bus interface circuits are disabled, SDA is al- 
lowed to remain high, and the device does not respond 
to its slave address. 


Write Cycle Timing 


8th BIT 





PIN DESCRIPTIONS 


Serial Clock (SCL) 
The SCL input is used to clock all data into and out of 
the device. 


Serial Data (SDA) 

SDA is a bidirectional pin used to transfer data into and 
out of the device. It is an open drain output and may be 
wire-ORed with any number of open drain or open col- 
lector outputs. 


An open collector output implies the use of a pull-up 
resistor. For selecting typical values, refer to the Guide- 
lines for Calculating Typical Values of Bus Pull-Up Re- 
sistors graph. 


Address (Ao, Aj, Ag) 

The Ao, Ay and Ag inputs are unused by the X24LC16, 
however, they must be tied to Vss to insure proper de- 
vice operation. 


DEVICE OPERATION 


The X24LC16 supports a bidirectional bus oriented pro- 
tocol. The protocol defines any device that sends data 
onto the bus as a transmitter, and the receiving device 


CONDITION 


START 
CONDITION 


X24LC16 
ADDRESS 


as the receiver. The device controlling the transfer is a 
master and the device being controlled is the slave. 
The master will always initiate data transfers, and pro- 
vide the clock for both transmit and receive operations. 
Therefore, the X24LC16 will be considered a slave in 
all applications. 


Clock and Data Conventions 

Data states on the SDA line can change only during 
SCL LOW. SDA state changes during SCL HIGH are 
reserved for indicating start and stop conditions. Refer 
to Figures 1 and 2. 


Start Condition 
All commands are preceded by the start condition, 
which is a HIGH to LOW transition of SDA when SCL is 
HIGH. The X24LC16 continuously monitors the SDA 
and SCL lines for the start condition and will not re- 
spond to any command until this condition has been 
met. 
Notes: (7) Typical values are for Ta = 25°C and nominal sup- 
ply voltage (5V). 
(8) twr is the minimum cycle time from the system per- 


spective; it is the maximum time the device requires 
to perform the internal write operation. 
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Figure 1: Data Validity 
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Figure 2: Definition of Start and Stop 
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Stop Condition 

All communications are terminated by a stop condition, 
which is a LOW to HIGH transition of SDA when SCL is 
HIGH. The stop condition is also used by the X24LC16 
to place the device in the standby power mode. 


Acknowledge 

Acknowledge is a software convention used to indicate 
successful data transfers. The transmitting device, ei- 
ther master or slave, will release the bus after transmit- 
ting eight bits. During the ninth clock cycle the receiver 
will pull the SDA line LOW to acknowledge that it re- 
ceived the eight bits of data. Refer to Figure 3. 


The X24LC16 will always respond with an acknowledge 
after recognition of a start condition and its slave 


1-51 


address. If both the device and a write operation have 
been selected, the X24LC16 will respond with an ac- 
knowledge after the receipt of each subsequent eight 
bit word. 


In the read mode the X24LC16 will transmit eight bits 
of data, release the SDA line and monitor the line for 
an acknowledge. If an acknowledge is detected and no 
stop condition is generated by the master, the 
X24LC16 will continue to transmit data. If an acknowl- 
edge is not detected, the X24LC16 will terminate fur- 
ther data transmissions and await the stop condition to 
return to the standby power mode. 
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Figure 3: Acknowledge Response From Receiver 
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DEVICE ADDRESSING 

Following a start condition the bus master must output 
the address of the slave it is accessing. The most sig- 
nificant four bits of the slave address are the device 
type identifier (see Figure 4). For the X24LC16 this is 
fixed as 1010[B]. 


Figure 4: Slave Address 


DEVICE TYPE 
IDENTIFIER 
Pecan 


1 0 A2 Ai Ao R/W 


— ee 
PAGE 
ADDRESS 





The next three bits of the slave address field are the 
page select bits. They are used by the master device to 
select which of the eight 256 word pages of memory 
are to be accessed. These bits are, in effect, the three 
most significant bits of the word address. It should be 
noted, the protocol limits the size of memory to eight 
pages of 256 words; therefore, the protocol can sup- 
port only one X24LC16 per system. 


The last bit of the slave address defines the operation 
to be performed. When set to one a read operation is 





ACKNOWLEDGE 


selected, when set to zero a write operation is 
selected. 


Following the start condition, the X24LC16 monitors 
the SDA bus comparing the slave address being trans- 
mitted with its slave address. Upon a compare the 
X24LC16 outputs an acknowledge on the SDA line. De- 
pending on the state of the R/W bit, the X24LC16 will 
execute a read or write operation. 


WRITE OPERATIONS 


Byte Write 

For a write operation, the X24LC16 requires a second 
address field. This address field is the word address, 
comprised of eight bits, providing access to any one of 
the 256 words in the selected page of memory. Upon 
receipt of the word address the X24LC16 responds 
with an acknowledge, and awaits the next eight bits of 
data, again responding with an acknowledge. The mas- 
ter then terminates the transfer by generating a stop 
condition, at which time the X24LC16 begins the inter- 
nal write cycle to the nonvolatile memory. While the in- 
ternal write cycle is in progress the X24LC16 inputs are 
disabled, and the device will not respond to any re- 
quests from the master. Refer to Figure 5 for the ad- 
dress, acknowledge and data transfer sequence. 
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Figure 5: Byte Write 
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Page Write 

The X24LC16 is capable of a sixteen byte page write 
operation. It is initiated in the same manner as the byte 
write operation, but instead of terminating the write cy- 
cle after the first data word is transferred, the master 
can transmit up to fifteen more words. After the receipt 
of each word, the X24LC16 will respond with an 
acknowledge. 


After the receipt of each word, the four low order ad- 
dress bits are internally incremented by one. The high 
order seven bits of the word address remain constant. 
lf the master should transmit more than sixteen words 
prior to generating the stop condition, the address 
counter will ‘roll over’ and the previously written data 
will be overwritten. As with the byte write operation, all 
inputs are disabled until completion of the internal write 
cycle. Refer to Figure 6 for the address, acknowledge 
and data transfer sequence. 


Acknowledge Polling 

The disabling of the inputs can be used to take advan- 
tage of the typical 5 ms write cycle time. Once the stop 
condition is issued to indicate the end of the host’s 
write operation the X24LC16 initiates the internal write 
cycle. ACK polling can be initiated immediately. This in- 
volves issuing the start condition followed by the slave 
address for a write operation. If the X24LC16 is still 


Figure 6: Page Write 
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busy with the write operation no ACK will be returned. If 
the X24LC16 has completed the write operation an 
ACK will be returned and the host can then proceed 
with the next read or write operation. 


READ OPERATIONS 


Read operations are initiated in the same manner as 
write operations with the exception that the R/W bit of 
the slave address is set to a one. There are three basic 
read operations: current address read, random read 
and sequential read. 


Note: For each read operation, SDA must be 
brought back to a high level prior to the stop bit. 


Current Address Read 

Internally the X24LC16 contains an address counter 
that maintains the address of the last word accessed, 
incremented by one. Therefore, if the last access (ei- 
ther a read or write) was to address n, the next read 
operation would access data from address n+ 1. Upon 
receipt of the slave address with R/W set to one, the 
X24LC16 issues an acknowledge and transmits the 
eight bit word. The master will not acknowledge the 
transfer but does generate a stop condition and the 
X24LC16 discontinues transmission. Refer to Figure 7 
for the sequence of address, acknowledge and data 
transfer. 


DATAn DATA n+1 DATA n+15 
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NOTE: In this example n = xxxx 0000(B); x = 1 or O 
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Figure 7: Current Address Read 
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Random Read 

Random read operations allow the master to access 
any memory location in a random manner. Prior to issu- 
ing the slave address with the R/W bit set to one, the 
master must first perform a “dummy” write operation. 
The master issues the start condition, and the slave 
address followed by the word address it is to read. Af- 
ter the word address acknowledge, the master immedi- 
ately reissues the start condition and the slave address 
with the R/W bit set to one. This will be followed by an 
acknowledge from the X24LC16 and then by the eight 
bit word. The master will not acknowledge the transfer 
but does generate the stop condition and the X24LC16 
discontinues transmission. Refer to Figure 8 for the ad- 
dress, acknowledge and data transfer sequence. 


Sequential Read 
Sequential reads can be initiated as either a current ad- 
dress read or random access read. The first word is 


Figure 8: Random Read 
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transmitted as with the other read modes, however, the 
master now responds with an acknowledge, indicating 
it requires additional data. The X24LC16 continues to 
output data for each acknowledge received. The read 
operation is terminated by the master not responding 
with an acknowledge and generating a stop condition. 


The data output is sequential, with the data from ad- 
dress n followed by the data from n+1. The address 
counter for read operations increments all word ad- 
dress bits, allowing the entire memory contents to be 
serially read during one operation. If more than 2048 
words are read, the counter “rolls over’ and the 
X24LC16 continues to output data for each acknowl- 
edge received. Refer to Figure 9 for the address, ac- 
knowledge and data transfer sequence. 
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Figure 9: Sequential Read 
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Guidelines for Calculating Typical Values of 
Bus Pull-Up Resistors 
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ORDERING INFORMATION 
SERIAL E2PROMs 


Device 
Order | Organization Package Temp. | Process | Processing 
Number Range | Technology Level 


X24LC16S 2048 x 8 
X24LC16S! 2048 x 8 


str [o[e[m[m[«[s[e[e| 
ae 
PETE wos | stander 
yearcier | 2omexe | [| | ||| | || | + | cwos | stander 
yearcieri| 2oxe | [ef | | || |) | | 1 | owos | stander 
xearcieo | 2oexe | | >) | || | | || + | owos | stander 
i a ee 


X24LC16DI | _2048x8 | 1 | cmos | Standard 





Blank = Commercial = 0°C to + 70°C 
Industrial = —40°C to + 85°C 
= Military = —55°C to + 125°C 


= 14-Lead Plastic Small Outline Gull Wing 
= 8-Lead Plastic DIP 
D = 8-Lead Cerdip 
C = Side Braze 
F1 = Ceramic Flat Pack for X2864A, X2864B, 
X2864H and X28C64 
2 = Ceramic Flat Pack for X28C256 and X28C256B 
K = Ceramic Pin Grid Array 
J = J-Hook Plastic Leaded Chip Carrier 
E = Ceramic Leadless Chip Carrier (Solder Seal) 
G = 


F: 


Ceramic Leadless Chip Carrier (Glass Frit Seal) 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 


Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 
U.S. PATENTS 


Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134, 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932; 4,752,912. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 
detection and correction, redundancy and back-up features to prevent such an occurrence. 


Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 
14-LEAD PLASTIC SMALL OUTLINE GULL WING PACKAGE TYPE S 





0.150(3.80) 0.228 (5.80) 
0.158(4.00) 0.244 (6.20) 











PIN 1 INDEX 
PIN 1 , 
I |__9.014(0.35) 0.014 (0.35) 
0.019 (0.49) 
0.336 (8.55) 
0.345 (8.75) 
(4x) 7° 
eee 
[- = 0.053 (1.35) 
SSS See 0.069 (1.75) 
i cee 
0.050 (1.27) a le 0.004 (0.10) 
0.010(0.25) 
0.010(0.25) | 24 
i 0.020(0.50) * 4° 
Qe = gB° 
{ 0.0075 (0.19) 


0.027 (0.683) ie F 0.010 (0.25) 
0.037 (0.937) 


PSE014 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
8-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 


0.430 (10.92) 


' 0.360 (9.14) 7 
| _ 


0.092 (2.34) 
DIA. NOM. 
0.255 (6.47) 
0.245 (6.22) 
PIN 1 INDEX 





0.060 (1.52) 
0.020 (0.51) 


0.300—> 
(7.62) REF. 


HALF SHOULDER WIDTH ON 
ALL END PINS OPTIONAL 





0.140 (3.56) 
SEATING 0.130 (3.30) 
PLANE Sas 
0.150 (3.81) [ 0.020 (0.51) 
0.125 (3.18) 0.015 (0.38) 
__ 9-062 (1.57) 
cee) 0.058 (1.47) 
0.090 (2.29) eas -_ Steet) 
0.325 (8.25) 
0.015 (0.38) |= 5-500(7-62) 


MAX. 


TYP. 0.010 (0.25) 





PP/008 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
8-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 


0.405 (10.29) 


coma 





0.310 (7.87) 
0.220 (5.59) 
PIN 1 
en __ 0.055 (1.40) 
(7.62) REF. 0.044 (1.12) 
4 0.200 (5.08) 
SEATING EWVAVERT A 
PLANE LL 0.140 (3.56) 
0.200(5.08) } ~ F 0.060 (1.52) 
0.125 (3.18) 0.015 (0.38) 
0.070 (1.78) 
0.110(2.79) jj 0.030 (0.76) 
0.090 (2.29) TYP. 0.060 (1.52) 
TYP. 0.100 (2.54) __ 2:023 (0.58) 
0.014 (0.36) 
TYP. 0.017 (0.43) 


0.325 (8.26) 


~~ 0.290 (7.37) 
TYP. 0.311 (7.90) 


TYP. 0.010 (0.25) 





HDIOO08 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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Sales Offices 





U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

83 Cambridge Street 

Unit 1D 

Burlington, Massachusetts 01803 
Phone: 617/273-2110 

Telex: 230322889 

Fax: 617/273-3116 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 407/767-8010 
TWX: 510-100-7141 
Fax: 407/767-8912 


Mid-Atlantic Area 


Xicor, Inc. 

50 North Street 

Danbury, Connecticut 06810 
Phone: 203/743-1701 

Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/605-1310 
TWX: 910-997-3663 

Fax: 312/605-1316 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 . 
Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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International Sales Offices 


Northern Europe Area 
Xicor Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 

United Kingdom 

Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 


Xicor GmbH 
Forsthausstrasse 1 

D-8013 Haar bei Muenchen 
West Germany 

Phone: (49) 89/463089 
Telex: 5213883 

Fax: (49) 89/4605472 


Japan Area 

Xicor Japan K.K. 

Suzuki Building, 4th Floor 
1-6-8 Shinjuku, Shinjuku-ku 
Tokyo 160, Japan 

Phone: (03) 225-2004 

Fax: (03) 225-2319 


Far East Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 
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Please use this Xicor Data Book Supplement in conjunction with the Xicor 1988 Data 
Book, Stock No. 100-080, which contains additional product line information, product 
reliability reports and application notes. 
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® 
Commercial X2816C . 
16K Industrial X2816Cl 2046 x 8 Bit 
Electrically Erasable PROM 
FEATURES DESCRIPTION 


@ 200 ns Access Time 
¢ High Performance Advanced NMOS 
Technology 
© Fast Write Cycle Times 
—16-Byte Page Write Operation 
—Byte or Page Write Cycle: 5 ms Typical 
—Complete Memory Rewrite: 640 ms 
Typical 
—Effective Byte Write Cycle Time of 300 us 
Typical 
© DATA Polling 
—Allows User to Minimize Write Cycle Time 
© Simple Byte and Page Write 
—Single TTL Level WE Signal 
—Internally Latched Address and Data 
—Automatic Write Timing 
e JEDEC Approved Byte-Wide Pinout 
e inherent 100+ Years Data Retention 


PIN CONFIGURATIONS 
PLASTIC 


X2816C 
7 1 





PLCC 


A7 NC NC NC Vcc WE NC 


X2816C 


(TOP VIEW) 





The Xicor X2816C is a 2K x 8 E2PROM, fabricated with 
an advanced, high performance N-channel floating 
gate MOS technology. Like all Xicor programmable 
nonvolatile memories it is a 5V only device. The 
X2816C features the JEDEC approved pinout for byte- 
wide memories, compatible with industry standard 
RAMs, ROMs and EPROMs. 


The X2816C supports a 16-byte page write operation, 
typically providing a 300 ps/byte write cycle, enabling 
the entire memory to be written in less than 640 ms. 
The X2816C also features DATA Polling, a system soft- 
ware support scheme used to indicate the early com- 
pletion of a write cycle. 





Xicor E2PROMs are designed and tested for applica- 
tions requiring extended endurance. 


PIN NAMES 


Address Inputs 
Data Input/Output 
Write Enable 

Chip Enable 


Output Enable 
+5V 

Ground 

No Connect 





[22¢ 1/07 
2 Oe 


VO1 1/02 Vss NC 1/03 1/04 1/05 


©Xicor, 1989 Patents Pending 
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Characteristics subject to change without notice 


X2816C, X2816Cl 





ABSOLUTE MAXIMUM RATINGS* 
Temperature Under Bias 


KABUGG: . ccseiec sores wee a Gare alee sees ee —10°C to +85°C 

KOB16CL . eiecsaicnerderawegss Meese bees —65°C to + 135°C 
Storage Temperature .................... —65°C to + 150°C 
Voltage on any Pin with 

Respect to Ground.............c cece e eee —1.0V to +7V 
D.C. Output Current ..... 0... cc ccc cece eee eens 5mA 
Lead Temperature 

(Soldering, 10 Seconds) ..........-.... cee eee eee ee 300°C 


D.C. OPERATING CHARACTERISTICS 


*COMMENT 


Stresses above those fisted under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only and the functional operation of the device at 
these or any other conditions above those indicated in the op- 
erational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


X2816C Ta = 0°C to + 70°C, Voc = +5V +10%, unless otherwise specified. 
X2816C!l Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 





| symbot | Parameter 
ioe Voc Current (Active) 
ae Voc Current (Standby) 


| Min. | 

Mu |_InputLeakage Current |_| 
: i 
| 20 | 

OL a 
VOH 






Vin? 
| Von | Output High Voltage 


TYPICAL POWER-UP TIMING 


Output Leakage Current 


Input/Output Capacitance 
Input Capacitance 





A.C. CONDITIONS OF TEST 


nput Pulse Levels} OV to 3.0V 


Input Rise and 


Fall Times 


Input and Output 
Timing Levels 


1 TTL Gate and 
Output Load C. = 100 pF 















Typ.(1) 


MODE SELECTION 





oe | We 
iret 
Ti wite Tog ate 
ae 
re 










Test Conditions 


CE = OE = Vi_ 
All |/O’s = Open 
Other Inputs = Vcc 
CE = Vin, OE = Vit 
Alll/O’s = Open 


mA 
Other Inputs = Voc 


Vin = GND to Vcc 


to Vcc, CE = Vin 
. 
p04 | OV | I = et mA 
aay ee 









lon = —400 pA 





Vin = OV 











| Mode | VO | Power _| 


Standby and 





High Z Standby 
Write Inhibit 


X__| Writeinnibit | — | — | 
Write Inhibit, |  — | = | 






Notes: (1) Typical values are for Ta = 25°C and nominal supply voltage. 
(2) Vit min. and Vi max. are for reference only and are not tested. 
(3) This parameter is periodically sampled and not 100% tested. 





X2816C, X2816Cl 





A.C. CHARACTERISTICS 


X2816C Ta = 0°C to + 70°C, Voc = +5V +10%, unless otherwise specified. 
X2816Cl Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 


Read Cycle Limits 


a 


: 
Output Disable to Output in High Z 


Read Cycle 





ADDRESS 


CE 


tounz 
tuz 


paTAI/© OK ear vatio KX KKK ona va —p 


<—!_— tas 





Notes: (4) tz min. and to_z min. are periodically sampled and not 100% tested. 


(5) tyz max. and toyz max. are measured from the point when CE or OE return high (whichever occurs first) to the time 
when the outputs are no longer driven. tyz min. and toyz min. are periodically sampled and not 100% tested. 
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Write Cycle Limits 


[us| Akos Somip Tine | 
[es Wit Soup Tine 
tar |i Hold Tine | 
oe 2 : 








Typ.(6) 
10 


tas 
tAH 
tcs 
tcH 
tow 


WE Controlled Write Cycle 


aooness KR 
<< ———— t gs > | <-_——t .) > 
fe SN C ALLL SLL 
Le ee eed 
A ia _ | SSSSSSAY 
WE a eS: TSN] 
XXXX- 


10 
150 

10 
100 

15 





TREE vars 
KXXKKKK ea waui —- KXXKKY 


| —_—__—— tps ~—____—— > ton — 


SATA GU CC 
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DATA IN 





Notes: (6) Typical values are for Ta = 25°C and nominal supply voltage. 


(7) twc is the minimum cycle time to be allowed from the system perspective unless polling techniques are used. It is the 
maximum time the device requires to automatically complete the internal write operation. 
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CE Controlled Write Cycle 


twe 
ADDRESS RO OOOOKXOKOKXAKK KKM 
<¢———t 4s ————> | <-—-——t ,,, ——__> | 
<—_____ tow 


cE UY, 


Eee oo _—_—P 


ZZR ey RRA SF 


a eae eV ZZZ ZL LZZZ- 


pata in XXX XXX XX a XKXX] [KXXKK 


<1 p95 ——> | <4 — ty, 


HIGH Z 
DATA OUT 





Page Mode Write Cycle 


(9) samoress XXX XXX 


BYTEO _——BYTE1 BYTE 2 BYTE n+#1 BYTE n#2 
twe 


*For each successive write within the page write operation, Ag—A1;9 should be the same or 
writes to an unknown address could occur. 





Notes: (8) Between successive byte writes within a page write operation, OE can be strobed LOW; e.g. this can_be done with CE 
and WE HIGH to fetch data from another memory device within the system for the next write; or with WE HIGH and CE 
LOW effectively performing a polling operation. 


(9) The timings shown above are unique to page write operations. Individual byte load operations within the page write must 
conform to either the CE or WE controlled write cycle timing. 
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DATA Polling Timing Diagram(19) 


An OY) O00. 0500 GD 40005005 





Note: (10) Polling operations are by definition read cycles and are therefore subject to read cycle timings. 


SYMBOL TABLE 


WAVEFORM 


2-8 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 
May change 
from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing: 
State Not 
Known 
Center Line 
is High 
Impedance 
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PIN DESCRIPTIONS 

Addresses (Ag-A40) 

The Address inputs select an 8-bit memory location 
during a read or write operation. 


Chip Enable (CE) 

The Chip Enable input must be LOW to enable all 
read/write operations. When CE is HIGH, power con- 
sumption is reduced. 


Output Enable (OE) 
The Output Enable input controls the data output buff- 
ers and is used to initiate read operations. 


Data In/Data Out (I/O9-1/07) 
Data is written to or read from the X2816C through the 
I/O pins. 


Write Enable (WE) 
The Write Enable input controls the writing of data to 
the X2816C. 


DEVICE OPERATION 


Read 

Read operations are initiated by both OE and CE LOW. 
The read operation is terminated by either CE or OE 
returning HIGH. This 2-line control architecture elimi- 
nates bus contention in a system environment. The 
data bus will be in a high impedance state when either 
OE or CE is HIGH. 


Write 

Write operations are initiated when both CE and WE 
are LOW and OE is HIGH. The X2816C supports both 
a CE and WE controlled write cycle. That is, the ad- 
dress is latched by the falling edge of either CE or WE, 
whichever occurs last. Similarly, the data is latched in- 
ternally by the rising edge of either CE or WE, whichev- 
er occurs first. A byte write operation, once initiated, 
will automatically continue to completion, typically with- 
in 5 ms. 


Page Write Operation 

The page write feature of the X2816C allows the entire 
memory to be typically written in 640 ms. Page write 
allows two to sixteen bytes of data to be consecutively 
written to the X2816C prior to the commencement of 
the internal programming cycle. Although the host sys- 
tem may read data from any location in the system to 


transfer to the X2816C, the destination page address 
of the X2816C should be the same on each subse- 
quent strobe of the WE and CE inputs. That is, Ag 
through Ajo must be the same for each transfer of data 
to the X2816C during a page write cycle. 


The page write mode can be entered during any write 
operation. Following the initial byte write cycle, the host 
can write an additional one to fifteen bytes in the same 
manner as the first byte was written. Each successive 
byte load cycle, started by the WE HIGH to LOW tran- 
sition, must begin within 20 ps of the falling edge of the 
preceding WE. If a subsequent WE HIGH to LOW tran- 
sition is not detected within 20 ys, the internal auto- 
matic programming cycle will commence. There is no 
page write window limitation. The page write window is 
infinitely wide, so long as the host continues to access 
the device within the byte load cycle time of 20 ps. 


DATA Polling 

The X2816C features DATA Polling as a method to in- 
dicate to the host system that the byte write or page 
write cycle has completed. DATA Polling allows a sim- 
ple bit test operation to determine the status of the 
X2816C, eliminating additional interrupt inputs or exter- 
nal hardware. During the internal programming cycle, 
any attempt to read the last byte written will produce 
the complement of that data on |/O7 (i.e., write data = 
Oxxx xxxx, read data = 1xxx 0x). Once the program- 
ming cycle is complete, |/O7 will reflect true data. 


WRITE PROTECTION 


There are three features that protect the nonvolatile 
data from inadvertent writes. 


® Noise Protection—A WE pulse which is typically less 
than 20 ns will not initiate a write cycle. 


® Vcc Sense—All functions are inhibited when Vcc is 
<3V, typically. 


@ Write Inhibit—Holding either OE LOW, WE HIGH or 
CE HIGH during power-on and power-off, will inhibit 
inadvertent writes. Write cycle timing specifications 
must be observed concurrently. 


ENDURANCE 


Xicor E2PROMs are designed and tested for applica- 
tions requiring extended endurance. 
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SYSTEM CONSIDERATIONS 


Because the X2816C is frequently used in large memo- 
ry arrays it is provided with a two line control architec- 
ture for both read and write operations. Proper usage 
can provide the lowest possible power dissipation and 
eliminate the possibility of contention where multiple 
I/O pins share the same bus. 


To gain the most benefit it is recommended that CE be 
decoded from the address bus and be used as the pri- 
mary device selection input. Both OE and WE would 
then be common among all devices in the array. For a 
read operation this assures that all deselected devices 
are in their standby mode and that only the selected 
device(s) is outputting data on the bus. 


Because the X2816C has two power modes, standby 
and active, proper decoupling of the memory array is of 
prime concern. Enabling CE will cause transient current 
spikes. The magnitude of these spikes is dependent on 
the output capacitive loading of the I/Os. Therefore, 
the larger the array sharing a common bus, the larger 
the transient spikes. The voltage peaks associated with 
the current transients can be suppressed by the proper 
selection and placement of decoupling capacitors. As a 
minimum, it is recommended that a 0.1 uF high fre- 
quency ceramic capacitor be used between Vcc and 
GND at each device. Depending on the size of the ar- 
ray, the value of the capacitor may have to be larger. 
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In addition, it is recommended that a 4.7 uF electrolytic 
bulk capacitor be placed between Vcc and GND for 
each eight devices employed in the array. This bulk ca- 
pacitor is employed to overcome the voltage droop 
caused by the inductive effects of the PC board traces. 


FUNCTIONAL DIAGRAM 


x 
BUFFERS 
LATCHES 


AND 
DECODER 


16,384-BIT 
E? PROM 
ARRAY 


Ao-Arg 
ADDRESS 
INPUTS 


Y 
BUFFERS 
LATCHES 


AND 
DECODER 


/O BUFFERS 
ANO LATCHES 


CONTROL 
LOGIC 


1105-110, 
DATA INPUTS/OUTPUTS 
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Normalized Active Supply Current Normalized Standby Supply Current 
vs. Ambient Temperature vs. Ambient Temperature 
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ORDERING INFORMATION 
16K E2PROMs 


pied Organization Temp. Process | Processing 
Range| Time | Technology Level 
fee |s|P|o[clrilr2|k|vlela| 
earecp-20| aoasxe | [el | | | | | | | | + |200ns) nwos | standard 
|_NMOS_| 


esrecpr20] 2048xe | tet | || ||| 1] 1 [200ns| Standar 
asrecu20 | 2048x8 | | | [||| [ef | | + [200ns | NMos | Standard 
esrecur2o| 2048x8 | | 1 | 111 del D1 © [20ons | nMos | stander 


Key: 

+ = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to + 85°C 

M = Military = —55°C to + 125°C 





S = Plastic Small Outline Gull Wing 
P = 24-Lead Plastic DIP 
D = Cerdip 
C = Side Braze 
F1 = Ceramic Flat Pack for X2864A, X2864B, 
X2864H and X28C64 
F2 = Ceramic Flat Pack for X28C256 and X28C256B 
K = Ceramic Pin Grid Array 
J = 32-Lead J-Hook Plastic Leaded Chip Carrier 
E = Ceramic Leadless Chip Carrier (Solder Seal) 
G = Ceramic Leadless Chip Carrier (Glass Frit Seal) 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 


Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 

Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932; 4,752,912; 4,829,482. Foreign patents and additional patents 
pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 
detection and correction, redundancy and back-up features to prevent such an occurrence. 


Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 


24-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 


1.250 (31.75) 
| 1.235 (31.37) 
ot i) ea i a a a 


0.550 (13.97) 
0.535 (13.59) 


0.080 (2.03) 
0.065 (1.65) 








oo | esses 


SEATING 0.140 (3.56) 
PLANE 
ste ca 0.050(0.76) 
0.015 (0.38) 
- + Q,110(2.79) __ 0.062 (1.57) __ 9.020 (0.51) 
oa 0.090 (2.29) ~ 0.058 (1.47) ~ 0.016 (0.41) 


0.625 (15.87) 
_——§ —$—— 
0.600 (15.24) 


TYP. 0.010 (0.25) 





PPI024 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
32-LEAD PLASTIC LEADED CHIP CARRIER PACKAGE TYPE J 


<— 0.420 (10.67) —> 


0.050 (1.27) TYP. 









SEATING PLANE 





+ 0.004 LEAD 
ft 0.021 (0.53) CO = PLANARITY 
| 0.013 (0.33) - 
>| |} 0.045 (1.14) x 45° TYP. 0.017 (0.43) 0.015 (0.38) 
0.495 (12.57) 0.095 (2.41) 
0.485 (12.32) 0.060(1.52) 
TYP. 0.490 (12.45) 0.140 nee ) 
0.453 (11.51) 0.100 (2.45) 
0.447 (11.35) ; : 
TYP. 0.450 (11.43) MES Odeo @:F) 
0.300 (7.62) 0.048 (1.22) 


0.042 (1.07) | 
cc ——-——J.~—CO | 
0.595(15.11) 4. 
0.585 (14.86) 
TYP. 0.590 (14.99) 
0.553 (14.05) 


0.547 (13.89) 
TYP. 0.550 (13.97) 


PJGO32 
NOTES: 


1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. DIMENSIONS WITH NO TOLERANCE FOR REFERENCE ONLY 
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NOTES 


NOTES 
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NOTES 
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Sales Offices 





U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

83 Cambridge Street 

Unit 1D 

Burlington, Massachusetts 01803 
Phone: 617/273-2110 

Telex: 230322889 

Fax: 617/273-3116 


Southeast Area 
Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 407/767-8010 
TWX: 510-100-7141 
Fax: 407/767-8912 


Mid-Atlantic Area 


Xicor, Inc. 

50 North Street 

Danbury, Connecticut 06810 ~ 
Phone: 203/743-1701 

Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/605-1310 

TWX: 910-997-3663 

Fax: 312/605-1316 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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international Sales Offices 


Northern Europe Area 


Xicor Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 
United Kingdom 
Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 

Xicor GmbH 

Technopark Neukeferloh 
Bretonischer Ring 15 

D-8011 Grasbrunn bei Muenchen 
West Germany 

Phone: (49) 89/463089 

Telex: 5213883 

Fax: (49) 89/4605472 


Japan Area 


Xicor Japan K.K. 

Suzuki Building, 4th Floor 
1-6-8 Shinjuku, Shinjuku-ku 
Tokyo 160, Japan 

Phone: (03) 225-2004 

Fax: (03) 225-2319 


Far East Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 


7/89 Stock No. 200-195 





® 





Commercial 


64K Industrial 


X2864B 
X2864BI 


8192 x 8 Bit 





Electrically Erasable PROM 





TYPICAL FEATURES 
e 120 ns Access Time 
© High Performance Scaled NMOS 
Technology 
© Fast Write Cycle Times 
—32-Byte Page Write Operation 
—Byte or Page Write Cycle: 3 ms Typical 
—Complete Memory Rewrite: 750 ms 
Typical 
—Effective Byte Write Cycle Time of 95 us 
Typical 
e DATA Polling 
— Allows User to Minimize Write Cycle Time 
e Simple Byte and Page Write 
—Single TTL Level WE Signal 
—Internally Latched Address and Data 
—Automatic Write Timing 
e JEDEC Approved Byte-Wide Pinout 


DESCRIPTION 

The Xicor X2864B is a 8K x 8 E2PROM, fabricated with 
an advanced, high performance N-channel floating 
gate MOS technology. Like all Xicor programmable 
nonvolatile memories it is a 5V only device. The 
X2864B features the JEDEC approved pinout for byte- 
wide memories, compatible with industry standard 
RAMs, ROMs and EPROMs. 


The X2864B supports a 32-byte page write operation, 
effectively providing a 95 ws/byte write cycle and en- 
abling the entire memory to be written in less than 
750 ms. The X2864B also features DATA Polling, a 
system software support scheme used to indicate the 
early completion of a write cycle. 





Xicor E2PROMs are designed and tested for applica- 
tions requiring extended endurance. Data retention is 
specified to be greater than 10 years. 





PIN CONFIGURATIONS 


PLASTIC 
CERDIP 
FLAT PACK 


WOo Y 38} 





©Xicor, 1988 Patents Pending 


A? Atz NC NC Vcc WE NC 





WO; 1/02 Vss NC 1/03 1/06 1/05 


PLCC 


LCC 


X2864B 


(BOTTOM VIEW) 
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PIN NAMES 


Address Inputs 
Data Input/Output 
Write Enable 

Chip Enable 
Output Enable 
+5V 

Ground 

No Connect 


1/O9-1/07 
WE 
CE 


OE 
Voc 


Vss 
NC 
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ABSOLUTE MAXIMUM RATINGS* 
Temperature Under Bias 


X2B6AB: sis cee viet tetas see bee od 226-7 10°C to +85°C 

X2B64BM oid. eee se se pee ddae tenn eaeees —65°C to + 135°C 
Storage Temperature .................... —65°C to + 150°C 
Voltage on any Pin with 

Respect to Ground................... eee —1.0V to +7V 
D.C. Output Current......... 2. cece cece ce eee eens 5mA 
Lead Temperature 

(Soldering, 10 Seconds) ........... 2... cece ee eee eee 300°C 


D.C. OPERATING CHARACTERISTICS 
X2864B Ta = 0°C to + 70°C, Voc = +5V +5%, unless otherwise specified. 
X2864BI Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 


[Symbot | Parameter 
ian Voc Current (Active) 


Vcc Current (Standby) 


Icc 
lu 
2.4 


TYPICAL POWER-UP TIMING 


Parameter 





*COMMENT 


Stresses above those listed under ‘Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only and the functional operation of the device at 
these or any other conditions above those indicated in the op- 
erational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


Test Conditions 


CE = OF = Vi 
All |/O’s = Open 
Other Inputs = Voc 
CE = Vin, OE = Vit 
Alll/O’s = Open 
Other Inputs = Voc 


Vin = GND to Voc 
Vout = GND to Vcc, CE = Vin 
lo. = 2.1 mA 


loH = —400 pA 


3 
> 


= 
oO 


°o 


slr 3 
<lc<Be) 3] 3B 


Q 
fo) 


< 
oO ak 
a Oo 


Power-Up to Read Operation 





CAPACITANCE Ta = 25°C, f = 1.0 MHz, Voc = 5V 


Power-Up to Write Operation 


Vin = OV 





A.C. CONDITIONS OF TEST 


Input Pulse Levels] 0.4V to 2.4V 
Input Rise and 

Fall Times 

Input and Output | 9 ay and 2.0V 


1 TTL Gate and 
CL = 100 pF 


Output Load 





vo__| Power _| 


Active 


Standby 


Write 


Standby and High Z 
Write Inhibit 


Write Inhibit 
Write Inhibit 


Notes: (1) Typical values are for Ta = 25°C and nominal supply voltage. 
(2) Vi_ min. and Vj} max. are for reference only and are not tested. 
(3) This parameter is periodically sampled and not 100% tested. 
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A.C. CHARACTERISTICS 
X2864B Ta = 0°C to + 70°C, Voc = +5V +5%, unless otherwise specified. 
X2864Bi Ta = —40°C to + 85°C, Vcc = +5V +10%, unless otherwise specified. 


Read Cycle Limits 


X2864B-12 X2864B-15 X2864B-18 
Parameter X2864BI-12 X2864BI-15 X2864BI-18 


| Min 

tac__| ReadCycleTime | 120 

toe__| Chip Enable Access Time | 

| tan | Address Access Time || 120 

toe ez 
| 0 
Loe 
aoe 










| toe | Output Enable Access Time 
OE High to High Z Output | o | 50 | 
| ton | OutputHold from Address Change | 0 | | 


Read Cycle 







t 


OH 
DATA 1/0 (OX ATA VALID K XXX OTA VALID 





Notes: (4) tLz min. and to_z min. are shown for reference only, they are periodically characterized and are not tested. 


(5) tyz max. and toyz max. are measured from the point when CE or OE return high (whichever occurs first) to the time 
when the outputs are no longer driven. tyz min. and toyz min. are shown for reference only, they are periodically 
characterized and are not tested. 
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Write Cycle Limits | 


CE Pulse Width 
OE High Setup Time 


twc 
tas 
taH 
tcs 
tcH 
tow 
| twe | WEPulsewiath 
| twey | WEHighRecovery | 
| tos | ata Setup 
| ton | DataHold 


WE Controlled Write Cycle 





ADDRESS OOOO OOK KX 
tas taH 
tes tcH 


& TW UMIUUUL: 
arenes 
% 777 7 WMI 


toEs toe 


WE 


DATA IN XK ATA VALID XXX 
eee Mere 


DATA OUT 





Note: (6) Typical values are for Ta = 25°C and nominal supply voltage. 
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CE Controlled Write Cycle 


twe 
appress Ms] XX XXX XXX 
tas tay 
tow 


toes — toeH 
7 277) SINNNANNAANNNN( NANUNNUN A 


tes 


mz WN ULELLI LUIS VUVIILIL ON 
pata N KXXXXXKXKRKKKM PATA VALID _—_____ YK XXX 


DATA OUT 





Page Mode Write Cycle 


YXNX 


BYTE 0 BYTE 1 BYTE n BYTEn#1 | BYEn#2 
twe 


*For each successive write within the page write operation, As-A;2 should be the same or 
writes to an unknown address could occur. 





Notes: (7) Between successive byte writes within a page write operation, OE can be strobed LOW; e.g., this can_be done with CE 
and WE HIGH to fetch data from another memory device within the system for the next write; or with WE HIGH and CE 
LOW effectively performing a polling operation. 


(8) The timings shown above are unique to page write operations. Individual byte load operations within the page write must 
conform to either the CE or WE controlled write cycle timing. 
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DATA Polling Timing Diagram() 


ADDRESS An 0000, TD 4564 95050:¢ GREURD 40705050505 





SYMBOL TABLE 


WAVEFORM 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 


May change 
from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings. 
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OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing : 
State Not 
Known 


Center Line 
is High 
Impedance 
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PIN DESCRIPTIONS 

Addresses (Ap-Aj42) 

The Address inputs select an 8-bit memory location 
during a read or write operation. 


Chip Enable (CE) 

The Chip Enable input must be LOW to enable all 
read/write operations. When CE is HIGH, power con- 
sumption is reduced. 


Output Enable (OE) 
The Output Enable input controls the data output buff- 
ers and is used to initiate read operations. 


Data In/Data Out (I/O9-1/07) 
Data is written to or read from the X2864B through the 
I/O pins. 


Write Enable (WE) 
The Write Enable input controls the writing of data to 
the X2864B. 


DEVICE OPERATION 


Read 

Read operations are initiated by both OE and CE LOW. 
The read operation is terminated by either CE or OE 
returning HIGH. This 2-line control architecture elimi- 
nates bus contention in a system environment. The 
data bus will be in a high impedance state when either 
OE or CE is HIGH. 


Write 

Write operations are initiated when both CE and WE 
are LOW and OE is HIGH. The X2864B supports both 
a CE and WE controlled write cycle. That is, the ad- 
dress is latched by the falling edge of either CE or WE, 
whichever occurs last. Similarly, the data is latched in- 
ternally by the rising edge of either CE or WE, whichev- 
er occurs first. A byte write operation, once initiated, 
will automatically continue to completion, typically with- 
in 3 ms. 


Page Write Operation 
The page write feature of the X2864B allows the entire 
memory to be written in 750 ms. Page write allows two 
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to thirty-two bytes of data to be consecutively written to 
the X2864B prior to the commencement of the internal 
programming cycle. The destination addresses for a 
page write operation must reside on the same page; 
that is, As through A;2 must not change. 


The page write mode can be entered during any write 
operation. Following the initial byte write cycle, the host 
can write an additional one to thirty-one bytes in the 
same manner as the first byte was written. Each suc- 
cessive byte load cycle, started by the WE HIGH to 
LOW transition, must begin within 100 ys of the falling 
edge of the preceding WE. If a subsequent WE HIGH 
to LOW transition is not detected within 100 ys the in- 
ternal automatic programming cycle will commence. 
There is no page write window limitation. The page 
write window is infinitely wide so long as the host con- 
tinues to access the device within the byte load cycle 
time of 100 ps. 


DATA Polling 

The X2864B features DATA Polling as a method to in- 
dicate to the host system that the byte write or page 
write cycle has completed. DATA Polling allows a sim- 
ple bit test operation to determine the status of the 
X2864B, eliminating additional interrupt inputs or exter- 
nal hardware. During the internal programming cycle, 
any attempt to read the last byte written will produce 
the complement of that data on !/O7 (i.e., write data = 
Oxxx xxxx, read data = 1xxx 00x). Once the program- 
ming cycle is complete, |/O7 will reflect true data. 


WRITE PROTECTION 
There are two features that protect the nonvolatile data 
from inadvertent writes. 


* Vcc Sense—All functions are inhibited when Vcc is 
<3.5V. 


® Write Inhibit—Holding either OE LOW, WE HIGH or 
CE HIGH during power-on and power-off, will inhibit 
inadvertent writes. 
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SYSTEM CONSIDERATIONS 


Because the X2864B is frequently used in large memo- 
ry arrays it is provided with a two line control architec- 
ture for both read and write operations. Proper usage 
can provide the lowest possible power dissipation and 
eliminate the possibility of contention where multiple 
1/O pins share the same bus. 


To gain the most benefit it is recommended that CE be 
decoded from the address bus and be used as the pri- 
mary device selection input. Both OE and WE would 
then be common among all devices in the array. For a 
read operation this assures that all deselected devices 
are in their standby mode and that only the selected 
device(s) is outputting data on the bus. 


Because the X2864B has two power modes, standby 
and active, proper decoupling of the memory array is of 
prime concern. Enabling CE will cause transient current 
spikes. The magnitude of these spikes is dependent on 
the output capacitive loading of the 1/Os. Therefore, 
the larger the array sharing a common bus, the larger 
the transient spikes. The voltage peaks associated with 
the current transients can be suppressed by the proper 
selection and placement of decoupling capacitors. As a 
minimum, it is recommended that a 0.1 »F high fre- 
quency ceramic capacitor be used between Vcc and 
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GND at each device. Depending on the size of the ar- 
ray, the value of the capacitor may have to be larger. 


In addition, it is recommended that a 4.7 uF electrolytic 
bulk capacitor be placed between Vcc and GND for 
each eight devices employed in the array. This bulk ca- 
pacitor is employed to overcome the voltage droop 
caused by the inductive effects of the PC board traces. 


FUNCTIONAL DIAGRAM 


x 
BUFFERS 
LATCHES 

AND 
DECODER 


65,536-BIT 
E2PROM 
ARRAY 


VO BUFFERS 
AND LATCHES 


Neer panne 
WOo-1/07 
DATA INPUTS/OUTPUTS 


Ao -Ai2 
ADDRESS 
INPUTS 


Y 
BUFFERS 
LATCHES 

AND 
DECODER 


CONTROL 
LOGIC 
AND 
TIMING 
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ORDERING INFORMATION 
64K E2PROMs 


Range; Time | Technology Level 
Number 
}s|p|p[clrijra|k| viele 


t2| stoaxe | [ol | | | | | + |120ns| NMOS | Standard _ 
15 | st9exa | [150ns| NMOS | Standard | 
ta | sisaxs | | | NMOS | Standard | 
Ea 
ze 








x] x 
No |} 
| o 
hit 
w | o 
viv 
— | —b 
oy he 






F180 ns 
rrzons [NMOS | Standart 
Twos | Standard | 
eteexe | | Twmos | Standard 
se] eteexe | Twmos | Standard 
16[ eteexe |_| Twmos | Standard | 
Twos | Standard 
Twos | Standard | 
Twos | standard | 
Praons | NMOS | Standard 

Twos _| 
Twos _| 
Nos 
Twos 
Twos 
mos _| 


x< |< IX 
A> | fo | > 
@|a@|o 
DID| OD 
BIAIA 
O;wio 
Uiv|9 
—h 
—k | hk 
om] tr | @ 






SISSIES 
Cirwmiama; oi @ 
DOIDIinDI DI RD 
aR ;A LTA SR] A 
DiDinin\|o 
DIOIO|OI| 2 
slalalo]oe 


x< 
iS 
ee) 
ro) 
aS 
183] 
9 
4 
a 









x< 
fo 
o 
D 
ht 
133] 
9 
—s 
Les) 










lea 
= 
- 
| ei92x8 | 
| e1e2xe | | 
i 
S 
a 
a 


x< 
is) 
[o<] 
for) 
> 
O 
mul 
—_ 
Le) 


< 
N 
a 
ro) 
> 
2) 
Tn 
—_ 
o1 


>< 
i) 
© 
ro 
aS 
@ 
7 
wh 
@ 


x< 
i) 
© 
02) 
d 
183] 
a 
zs 
ro 


x< 
fo 
© 
> 
A 
8] 
a 
— 
a 





x< 
i) 
© 
> 
aS 
is) 
a 
— 
© 





Tt = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to +85°C 

M = Military = —55°C to + 125°C 

T = Ultra High Temp. = 0°C to + 150°C 


S = Plastic Small Outline Gull Wing 

P = 28-Lead Plastic DIP 

D = 28-Lead Cerdip 

C = Side Braze 

1 = 28-Lead Ceramic Flat Pack for X2864A, 
X2864B and X2864H 
Ceramic Flat Pack for X28256 and X28C256 
28-Pin Ceramic Pin Grid Array 
32-Lead J-Hook Plastic Leaded Chip Carrier 
Seay Ceramic Leadless Chip Carrier (Solder 

ea 


= 92-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 
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ORDERING INFORMATION 
64K E2PROMs (Continued) 


Device 
Order Organization 
Number 


5 
paseo | e1eaxe | 
paseaeKt5 | e1e2x8 | 
raseaakte | e19ax8 | 
peseaekit2| e102x8 | 
reseaeKits| e19ax8 | 
rassaax-re| e100 | 
aseasi-re | e192x8 | 
reseasin | ere2xe | 
passaaiie | e19ax8 | 
is 
is 
ES 
a 
ia 
fl 
x 
ie 
ia 














Range; Time | Technology Level 

| NMOS | Standard | 
| NMOS | Standard | 
[Mos | standard | 
| NMOS | Standard | 
| NMOS | Standard _ 
| NMOS | Standard | 

| NMOS | Standard _ 
1gons | NMOS | Standard _ 
12ons| NMOS | Standard _ 
160ns | NMOS | Standard | 
tgons | NMOS | Standard _ 
12ons| NMOS | Standard _ 
160ns | NMOS | Standard_| 

| NMOS _| 

| NMOS _| 

| _NMOS _| 

| NMOS _| 



















X2864BEI-18 


X2864BJI-12 8192x8 










180 ns 


120 ns 
150 ns 
180 ns 





Key: 

+ = Blank = Commercial = 0°C to + 70°C 
1 = Industrial = —40°C to + 85°C 

M = Military = —55°C to + 125°C 

T = Ultra High Temp. = 0°C to + 150°C 


= Plastic Small Outline Gull Wing 

28-Lead Plastic DIP 

28-Lead Cerdip 

Side Braze 

28-Lead Ceramic Flat Pack for X2864A, 
X2864B and X2864H 

Ceramic Flat Pack for X28256 and X28C256 


Zouuwn 
nud 


28-Pin Ceramic Pin Grid Array 
32-Lead J-Hook Plastic Leaded Chip Carrier 
32-Pad Ceramic Leadiess Chip Carrier (Solder 


maxn 


Seal) 


G = 32-Pad Ceramic Leadiess Chip Carrier (Glass 
Frit Seal) 
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ORDERING INFORMATION 
64K E2PROMs (Continued) 
























Device 
Order 
Number 


Processing 
Level 


| Package Temp.|Access| Process 


Range| Time | Technology 
[s[P|p{c|Fijr2|k|u/e|G| 
xeseapa-12| sioaxe | | | | | | [ | | [e| + | 120ns| nmos | Standard | 
xeseapa-15 | stezxe | | | | | | | | | |e] + | 150ns| NMOS | Standard 
ae a a 
je af ea 









Organization 










—- 










— 


yeseanc18| eieaxs | | |. | | 4 Pe0ns| —nwos | Standard 
peaeascrsa| ereaxe | | | | | | [1 [reo ns [NMOS | Standard | 
ressanaiis| etsexe | | |||.) [| [+] 1 [150ne] nmos | standard 
aseascrre| eivexe | | PL) > Pp fel [eon | nmos | standard | 


Key: 

+ = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to + 85°C 

M = Military = —55°C to + 125°C 

T = Ultra High Temp. = 0°C to + 150°C 


S = Plastic Small Outline Gull Wing 
P = 28-Lead Plastic DIP 
D = 28-Lead Cerdip 
C = Side Braze 
= 28-Lead Ceramic Flat Pack for X2864A, 
X2864B and X2864H 
F2 = Ceramic Flat Pack for X28256 and X28C256 
K = 28-Pin Ceramic Pin Grid Array 
= 32-Lead J-Hook Plastic Leaded Chip Carrier 
E= res Ceramic Leadiess Chip Carrier (Solder 
ea 
G = 32-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 

Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 

U.S. PATENTS 

Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 


detection and correction, redundancy and back-up features to prevent such an occurrence. 

Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 


injury to the user. 
2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 


life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 
28-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 


1.460 (37.08) 
| 1.400 (35.56) | 
OE ee ee a a ee ee ee 2 ee 










0.550 (13.97) 
0.510 (12.95) 
PIN 1 INDEX 


PIN 144 


0.085 (2.16) 
1.300 (33.02) ————______> a estat ee 
REF. 0.040 (1.02) 





Us .160 (4.06) 


SEATING ETS reat 
ee 0.125 (3.17) 
0.150 (3.81) 7 
0.125 (3.17) | 0:050(0.78) 
0.015 (0.38) 
ja 02110 (2.79) __ 0.062 (1.57) __ 9.020 (0.51) 
0.090 (2.29) * 0.050 (1.27) ~ 0.016 (0.41) 


0.610(15.49) 
r 0.590 (14.99) i 


TYP. 0.010 (0.25) 





pPio28 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 


28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 


1.490 (37.85) 
| 1.435 (36.45) | 


0.610(15.49) 








0.500 (12.70) 
PIN 1 
0.100 (2.54) 
1.300 (33.02) idan Stee 
eS 0.035 (0.89) 
cee == { 2622 .225 (5.72) 
crip 0.140 (3.56) 
0.200 (5.08) at 
0.125 (3.18) 0.060 (1:52) 
yy 0.015 (0.38) 
__ 0.070 (1.78) el Le 0.026 (0.66) 
0.110(2.79) | : 0.030 (0.76) 0.014 0.014 (0.36) 36) 
9.090(2.29) | TYP. 0.055 (1.40) TYP. 0.018 (0.46) 
TYP. 0.018 (0.46) 
0.620 (15.75) 
0.590 (14.99) 


TYP. 0.614 (15.60) 


TYP. 0.010 (0.25) 





HD1028 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 


2-31 


X2864B, X2864Bl 





PACKAGING INFORMATION 
28-LEAD CERAMIC FLAT PACK TYPE F1 


1.000 0.010 
PIN 1 INDEX 
———— PIN 1= | 





0.019 (0.48) 
+ 0.015 (0.38) 





es 0.050 (1.27) BSC 
= 





ae 0.045 (1.14) MAX. 


| = 
MAX. 


0.400 (10.16) 
| MAX. | 







0.006 (0.15) 
[0.003 (0.08) _ | 9:430.(5.30) 
~—— 0.090 (2.29) 
370 fo 370 (9.40 
0.250 (6.35) 0.180 (4.57) 0.040 (1.02) 
TYP. 0.300 2 PLCS. MIN. 0.026 (0.66) 


CAF028 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. CASE OUTLINE FOR X2864A, X2864B AND X2864H 
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PACKAGING INFORMATION 
28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K 


@ @ 
®®O®OOQO 


® © 
® © 
® © 
® © 
© ® 
® © 





eee ey 
! > - 0.008 
! 0.050 
© a a 
0.075 ‘---> NOTE: LEADS 4, 12, 18 &26 
+ 06.005 
TYP. 0.075 
0.100 + 0.005 
ALL LEADS 4 CORNERS 0.090 £0.010 
(2.34 £0.25) 
PIN 1 INDEX 0.067 0.005 


0.018%0.002 





0.650 40.010 
(16.51 £0.25) 


—_—_- 0.550 £0.010 oe 0.180 £ 0.005 
(14.00 £0.25) (4.57 £0.13) 


cKC028 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
32-LEAD PLASTIC LEADED CHIP CARRIER PACKAGE TYPE J 


0.420 (10.67) 










0.050 (1.27) TYP. 


SEATING PLANE 
+ 0.004 LEAD 
~¥ 0.021 (0.53) CO = PLANARITY 
| 0.013 (0.33) 
<— 0.045 (1.14) x 45° TYP. 0.017 (0.43) 0.015 (0.38) 38) 
0.495 (12.57) 0.095(2.41) | 


0.485 (12.32) 0.060 (1.52 
TYP. 0.490 (12.45) 0.140 aa. | 
0.453 (11.51) 3.100248) 

0.447 (11.35) 
TYP. 0.450 (11.43) TP. 0.136 (3.45) 
0.300 (7.62) 0.048 (1.22) 
; 0. SS mone (6.02) | 
TC 


0. —_!-, = 0.595(15.11) } 
0.585 (14.86) 
TYP. 0.590 (14.99) 
0.553 (14.05) 
0.547 (13.89) 
TYP. 0.550 (13.97) 
Pe 
NOTES: 


1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. DIMENSIONS WITH NO TOLERANCE FOR REFERENCE ONLY 





PJGOS2 
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PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E 


0.020 (0.51) x 45° REF. 


=F 







0.107 (2.72) 
0.077 (1.96) 


0.015 (0.38) 
0.003 (0.08) 


0.055 (1.39) 


0.045 (1.14) 
TYP. (4) PLCS. 


R TYP. 


0.015 (0.38) 






|| nt. ik 
.040 (1.02) x 45° REF. 
| eenenoanee 82 ie 





0.028 (0.71) 
1 9 9220.56) (92) PLCS. 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 
0.458 (11.63) 0.120 (3.05) 





0.060 (1.52) 






en 


0.300 (7.62)—>| 


0.560 (14.22) 
0.540 (13.71) 


0.558 (14.17) 


32 1 OPIN 1 INDEX CORNER —” 


CEGO32 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT +0.005 (0.127) 
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PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G 


0.020 (0.51) x 45° REF. 





F 
0.107 (2.72) 
0.077 (1.96) 
0.015 (0.38) 
“~~ 9.003 (0.08) ee 
0.055 (1.39) 
0.045 (1.14) 
TYP. (4) PLCS. 
oY 
| z | t o.040(1 .02) x 45° REF. 
> 0.050 (1.27) BSC (3) PLCS. 
0.028 (0.71) 
0.022 (0.56) (32) PLCS. 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 






0.060 é 52) 7 





|+-0.300 (7.62)—>| 






0.560 (14.22) 
0.540 (13.71) 


0.558 (14.17) 


i 


32 1 SPIN 1 INDEX CORNER —” 


CGG032 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT +0.005 (0.127) 
3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS 
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NOTES 
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Sales Offices 





U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

Montvale Executive Park 

91 Montvale Avenue 

Stoneham, Massachusetts 02180 
Phone: 617/279-0220 

Telex: 230322889 

Fax: 617/279-1132 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 305/767-8010 
TWX: 510-100-7141 
Fax: 305/767-8912 


Mid-Atlantic Area 


Xicor, Inc. 

Patriot Square 

39 Mill Plain Road 

Danbury, Connecticut 06810 
Phone: 203/743-1701 

Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/490-1310 

TWX: 910-997-3663 

Fax: 312/490-0637 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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International Sales Offices 


Northern Europe Area 


Xicor, Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 
Oxford 0X8 3QA 
United Kingdom 
Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 
Xicor, GmbH 
Forsthausstrasse 1 

D8013 Haar bei Muenchen 
West Germany 

Phone: 49.8946.3089 
Telex: 8415213883 

Fax: 49.89.460.5472 


Far East Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 


8/88 Stock No. 200-177 
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64K Military X2864BM 8192 x 8 Bit 
Electrically Erasable PROM 
TYPICAL FEATURES DESCRIPTION 


® 120 ns Access Time 
¢ High Performance Scaled NMOS 
Technology 
e Fast Write Cycle Times 
—32-Byte Page Write Operation 
—-Byte or Page Write Cycle: 3 ms Typical 
—Complete Memory Rewrite: 750 ms 
Typical 
—Effective Byte Write Cycle Time of 95 ys 
Typical 
e DATA Polling 
—Allows User to Minimize Write Cycle Time 
¢ Simple Byte and Page Write 
—Single TTL Level WE Signal 
—Internally Latched Address and Data 
—Automatic Write Timing 
e JEDEC Approved Byte-Wide Pinout 


PIN CONFIGURATIONS 


CERDIP 
FLAT PACK 


22 
X2864B 


VOo 18} 





© Xicor, 1988 Patents Pending 


Az A12 NC NC Vcc WE NC 


aye? X2864B 
aS; (TOP VIEW) 





VO; 1/02 Vss NC 1/03 1/04 1/05 


The Xicor X2864B is an 8K x 8 E2PROM, fabricated 
with an advanced, high performance N-channel floating 
gate MOS technology. Like all Xicor programmable 
nonvolatile memories it is a 5V only device. The 
X2864B features the JEDEC approved pinout for byte- 
wide memories, compatible with industry standard 
RAMs, ROMs and EPROMs. 


The X2864B supports a 32-byte page write operation, 
effectively providing a 95 ws/byte write cycle and en- 
abling the entire memory to be written in less than 
750 ms. The X2864B also features DATA Polling, a 
system software support scheme used to indicate the 
early completion of a write cycle. 





Xicor E2PROMs are designed and tested for applica- 
tions requiring extended endurance. Data retention is 
specified to be greater than 10 years. 


if %% 


1/07 


1/05, 


YO, 1/05 
®° © @ 
V 04 


‘0 @” @* 


Ae 


X2864B 


(BOTTOM VIEW) 
Ag 


© 

@" 2 @” Ag 
Ay NC WE NC 

Oo Od ®@ 
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@” 
@" 1 
@" 
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Ao-Ai2 Address Inputs 
\/O9-1/07 Data Input/Output 
Write Enable 


Chip Enable 
Output Enable 
+5V 

Ground 

No Connect 





Characteristics subject to change without notice 
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ABSOLUTE MAXIMUM RATINGS* 


*COMMENT 


Temperature Under Bias.................. —65°C to + 135°C Stresses above those listed under “Absolute Maximum Rat- 

Storage Temperature .................00. —65°C to + 150°C ings” may cause permanent damage to the device. This is a 

Voltage on any Pin with stress rating only and the functional operation of the device at 
Respect to Ground.............. ccc cece eee —1.0V to +7V these or any other conditions above those indicated in the op- 

D.C. Output Current............ 0. cece eee ee cece 5mA erational sections of this specification is not implied. Exposure 

Lead Temperature to absolute maximum rating conditions for extended periods 
(Soldering, 10 Seconds) ..............c cece ee eees 300°C may affect device reliability. 


D.C. OPERATING CHARACTERISTICS 
Ta = —58°C to + 125°C, Voco = +5V +10%, unless otherwise specified. 


Limits i 
Parameter | ikimits Test Conditions 
ermnct | Peewmete aT | ime] Oe | Tetons 
Cc Vcc Current (Active) 150 mA | CE=O0E=ViL 
All!/O’s = Open 
ae Vcc Current (Standby) _ 

















CE = Vin, OE = Vit 
All 1/O’s = Open 
Other Inputs = Voc 








Ic 
Other Inputs = Voc 

Input Leakage Current 

ILo Output Leakage Current 
Input Low Voltage 
Input High Voltage | 2.0 
Output Low Voltage ee el 

Vo | 24 


L lo. = 2.1mA 
Output High Voltage 


lon = —400 pA 





ee eee ee 
is eee 


Parameter 
Power-Up to Read Operation 


Power-Up to Write Operation 





A.C. CONDITIONS OF TEST 


Input Pulse Levels| 0.4V to 2.4V 












| WE | Mode | W/O | Power | 
| L_|{ write =| Dn | Active | 
oe bi 













Input Rise and 
: Standby and High Z Standby 
Write Inhibit | 


Input and Output  o.8v and 2.0 

Re 0.8V and 2.0V 

Timing Levels 

Output Load ls ne an WriteInhibt | — | — | 
ae. Write Inhibit, | = | 


Notes: (1) Typical values are for Ta = 25°C and nominal supply voltage. 
(2) Vi_ min. and Vj} max. are for reference only and are not tested. 
(3) This parameter is periodically sampled and not 100% tested. 
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A.C. CHARACTERISTICS 
Ta = —55°C to + 125°C, Vcc = +5V +10%, unless otherwise specified. 


Read Cycle Limits 


X2864BM-12 X2864BM-15 
Parameter 


— a 
| tac | ReadCycleTime | 120 
| tce___| ChipEnable Access Time | 
| taa___| Address Access Time || 
| toe | OutputEnable Access Time | 
iz | Ce taw io rote Opt | 
| tor | OELowto Active Output | 
tz) | CEHightoHighZ Output | 0 
OE High to High Z Output ik 0-4 
eri 7 lacatet Gon set harees Oeioell 0 


Read Cycle 





| Max._| 
a 
| 50_| 
ema 
aaa 
| 50_| 
| 50_ | 
aes 


tou tuz 


DATA 1/0 KX pata val KEK oaravan 





Notes: (4) tz min. and to_z min. are shown for reference only, they are periodically characterized and are not tested. 


(5) tyz max. and toyz max. are measured from the point when CE or OE return high (whichever occurs first) to the time 
when the outputs are no longer driven. tyz min. and toyz min. are shown for reference only, they are periodically 
characterized and are not tested. 
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Write Cycle Limits 


Write Cycle Time 





Address Setup Time 


Address Hold Time 
Write Setup Time 
tov 

tbH 






CE Pulse Width 


[we WE Pulse wat 
re 
[tos ata soup 
[to | Datatiod 
[tow Delay to Nextt 


WE Controlled Write Cycle 


Write Hold Time 
OE High Hold Time 


appress MK | KKK KKK KKKKKKKKKKK KKK KK 
tas tan 
tes ton 


ce AAAS WAELLLLLLLD 


aes 
% 777) NNNANAUNANAN 


toes toe 


DATA IN 


DATA OUT 





Note: (6) Typical values are for Ta = 25°C and nominal supply voltage. 
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E Controlled Write Cycle 


twe 
5 AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY, 
ADDRESS |KO) 
tas tay 
tow 


toes 


OE L//LLL) 


tes 


AS 
DATA IN XXXXXXXXXXXE 


DATA OUT 





Page Mode Write Cycle 


ce) aooness XXX XxX xX Ai 


XX ester) 


BYTEO BYTE 1 BYTE 2 BYTE n BYTE n+1 | BYTEn+2 
twe 


*For each successive write within the page write operation, As—Aj2 should be the same or 
writes to an unknown address could occur. 





Notes: (7) Between successive byte writes within a page write operation, OE can be strobed LOW; e.g., this can be done with CE 


h 
and WE HIGH to fetch data from another memory device within the system for the next write; or with WE HIGH and CE 
LOW effectively performing a polling operation. 


(8) The timings shown above are unique to page write operations. Individual byte load operations within the page write must 
conform to either the CE or WE controlled write cycle timing. 
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DATA Polling Timing Diagram(9) 





SYMBOL TABLE 
WAVEFORM 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 

May change 


from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings. 
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OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing : 
State Not 
Known 


Center Line 
is High 
Impedance 
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PIN DESCRIPTIONS 


Addresses (Ag-Aj12) 
The Address inputs select an 8-bit memory location 
during a read or write operation. 


Chip Enable (CE) 

The Chip Enable input must be LOW to enable all 
read/write operations. When CE is HIGH, power con- 
sumption is reduced. 


Output Enable (OE) 
The Output Enable input controls the data output buff- 
ers and is used to initiate read operations. 


Data In/Data Out (I/O9-1/07) 
Data is written to or read from the X2864B through the 
1/0 pins. 


Write Enable (WE) 
The Write Enable input controls the writing of data to 
the X2864B. 


DEVICE OPERATION 


Read 

Read operations are initiated by both OE and CE LOW. 
The read operation is terminated by either CE or OE 
returning HIGH. This 2-line control architecture elimi- 
nates bus contention in a system environment. The 
data bus will be in a high impedance state when either 
OE or CE is HIGH. 


Write 

Write operations are initiated when both CE and WE 
are LOW and OE is HIGH. The X2864B supports both 
a CE and WE controlled write cycle. That is, the ad- 
dress is latched by the falling edge of either CE or WE, 
whichever occurs last. Similarly, the data is latched in- 
ternally by the rising edge of either CE or WE, whichev- 
er occurs first. A byte write operation, once initiated, 
will automatically continue to completion, typically with- 
in 3 ms. 


Page Write Operation 
The page write feature of the X2864B allows the entire 
memory to be written in 750 ms. Page write allows two 
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to thirty-two bytes of data to be consecutively written to 
the X2864B prior to the commencement of the internal 
programming cycle. The destination addresses for a 
page write operation must reside on the same page; 
that is, As through Aj2 must not change. 


The page write mode can be entered during any write 
operation. Following the initial byte write cycle, the host 
can write an additional one to thirty-one bytes in the 
same manner as the first byte was written. Each suc- 
cessive byte load cycle, started by the WE HIGH to 
LOW transition, must begin within 100 ps of the falling 
edge of the preceding WE. If a subsequent WE HIGH 
to LOW transition is not detected within 100 ys, the 
internal automatic programming cycle will commence. 
There is no page write window limitation. The page 
write window is infinitely wide, so long as the host con- 
tinues to access the device within the byte load cycle 
time of 100 ps. 


DATA Polling 

The X2864B features DATA Polling as a method to in- 
dicate to the host system that the byte write or page 
write cycle has completed. DATA Polling allows a sim- 
ple bit test operation to determine the status of the 
X2864B, eliminating additional interrupt inputs or exter- 
nal hardware. During the internal programming cycle, 
any attempt to read the last byte written will produce 
the complement of that data on I/O7 (i.e., write data = 
Oxxx xxxx, read data = 1xxx xxxx). Once the program- 
ming cycle is complete, |/O7 will reflect true data. 


WRITE PROTECTION 
There are two features that protect the nonvolatile data 
from inadvertent writes. 


® Vcc Sense—All functions are inhibited when Vcc is 
<3.5V. 


@ Write Inhibit—Holding either OE LOW, WE HIGH or 
CE HIGH during power-on and power-off, will inhibit 
inadvertent writes. 


X2864BM 





SYSTEM CONSIDERATIONS 


Because the X2864B is frequently used in large memo- 
ry arrays it is provided with a two line control architec- 
ture for both read and write operations. Proper usage 
can provide the lowest possible power dissipation and 
eliminate the possibility of contention where multiple 
1/O pins share the same bus. 


To gain the most benefit it is recommended that CE be 
decoded from the address bus and be used as the pri- 
mary device selection input. Both OE and WE would 
then be common among all devices in the array. For a 
read operation this assures that all deselected devices 
are in their standby mode and that only the selected 
device(s) is outputting data on the bus. 


Because the X2864B has two power modes, standby 
and active, proper decoupling of the memory array is of 
prime concern. Enabling CE will cause transient current 
spikes. The magnitude of these spikes is dependent on 
the output capacitive loading of the I/Os. Therefore, 
the larger the array sharing a common bus, the larger 
the transient spikes. The voltage peaks associated with 
the current transients can be suppressed by the proper 
selection and placement of decoupling capacitors. As a 
minimum, it is recommended that a 0.1 pF high fre- 
quency ceramic capacitor be used between Vcc and 
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GND at each device. Depending on the size of the ar- 
ray, the value of the capacitor may have to be larger. 


In addition, it is recommended that a 4.7 wF electrolytic 
bulk capacitor be placed between Vcc and GND for 
each eight devices employed in the array. This bulk ca- 
pacitor is employed to overcome the voltage droop 
caused by the inductive effects of the PC board traces. 


FUNCTIONAL DIAGRAM 


x 

BUFFERS 65,536-BIT 

LATCHES E2PROM 
AND ARRAY 


Ro xR DECODER 


ADORESS 
INPUTS 


Y 
surrers | | 10 aurrens 
AND AND LATCHES 
OECODER 


CONTROL 
LOGIC 
AND 
TIMING 


a 
09-07 
DATA INPUTS/OUTPUTS 
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ORDERING INFORMATION 
64K E2PROMs 


Device 
Order 
Number 










° 
= 
re) 
» 
2. 
N 
9 
= 
o 
3 


| package | Tome Access} Process 
Range| Time |Technology Level 
| NMOS | Standard | 
| NMOS | Standard | 
| NMOS | Standard _| 
| NMOS _|883 Rev. C, Class B| 
| NMOS _| 
| NMOS _ 
| NMOS _| 
| NMOS _| 









150 ns 
180 ns 





feo] 










80 ns 
| NMOS _ |883 Rev. C, Class B 
| NMOS _ |883 Rev. C, Class B 
| NMOS _|883 Rev. C, Class B 
| NMOS | Standard 
| NMOS | Standard | 
| NMOS | Standard 
20ns| NMOS _ [889 Rev. C, Class B| 
|_NMOS _| 
|_NMOS _| 
|_NMOS 
|_NMOS _ | 
|_NMOS 


150 ns 
180 ns 
120 ns 


X2864BFM-12 8192x8 


— 













© 


a /oa a/a — 
a 

oO oO 

3 3 

n ” 


Blank = Commercial = 0°C to + 70°C 
Industrial = — 40°C to + 85°C 

Military = —55°C to + 125°C 

Ultra High Temp. = 0°C to + 150°C 


80 ns 
20 ns 





~z 
< 


Plastic Small Outline Gull Wing 
Plastic DIP 
28-Lead Cerdip 


QOUTHW AS 
bau weal 


nN 
—_ 


28-Lead Ceramic Flat Pack for X2864A, 
X2864B and X2864H 
Ceramic Fiat Pack for X28256 and X28C256 


28-Pin Ceramic Pin Grid Array 

J-Hook Plastic Leaded Chip Carrier 

32-Pad Ceramic Leadless Chip Carrier (Solder 
Seal) 

32-Pad Ceramic Leadiess Chip Carrier (Glass 
Frit Seal) 


q@ mex 
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ORDERING INFORMATION 


64K E2PROMs (Continued) 


Organization Temp.|Access| Process Processing 


X2864BEMB-12| 8192x8 


X2864BEMB-15| 8192x8 


X2864BEMB-18) 8192x8 


| 8192x8 | 
: 
X2864BGM-15 
X2864BGMB-12 
X2864BGMB-15| 8192x8 | 
X2864BGMB-18| 8192x8 





A 
@o 


rious 


Blank = Commercial = 0°C to + 70°C 
industrial = —40°C to + 85°C 

Military = —55°C to + 125°C 

Ultra High Temp. = 0°C to + 150°C 


Plastic Smal! Outline Gull Wing 

Plastic DIP 

28-Lead Cerdip 

Side Braze 

28-Lead Ceramic Flat Pack for X2864A, 
X2864B and X2864H 

Ceramic Flat Pack for X28256 and X28C256 
28-Pin Ceramic Pin Grid Array 

J-Hook Plastic Leaded Chip Carrier 

32-Pad Ceramic Leadless Chip Carrier (Solder 
Seal) 

G = 32-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 


Q0uTH HS 
tou de ut 


mr) 
_— 


F: 


ma*Kpr 
ied uel 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 


Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 
Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 
detection and correction, redundancy and back-up features to prevent such an occurrence. 


Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 


28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 


1.490 (37.85) 
Loe 435 (36. | 


0. sniileae 49) 
1 70) 
PIN 1 
| 0.100 (2.54 
1.300 (33.02) oO 39) 


ss ~~ 0.035 (0.89) 








eae as i 0.225 (5.72) 
G ‘amautecbitia rr 
SKE ‘40.140 (3.56) 
0.200 (5.08 
eee 0.060 (1.52) 
; ; 0.015 (0.38) 
oo eosotnes oa) mn & 0.026 (0.66) 
0.110(2.79) 9; . 0.014 (0.36) 
9.090(2.29) |! TYP. 0.055 (1.40) TYP. 0.018 (0.46) 
TYP. 0.018 (0.46) 
__ 0.620 (15.75) 
0.590 (14.99) 
TYP. 0.614 (15.60) 
TYP. 0.010(0.25) 
HD1I028 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
28-LEAD CERAMIC FLAT PACK TYPE F1 


1.000 £0.010 
PIN 1 INDEX 
PIN 1— 


SS 


0.740 S) 





0.019 (0.48) 
[9.015 (0.38) 
F 





7% 0.050 (1.27) BSC 
_y 


ae 0.045 (1.14) MAX. 


oo 


| 


0.400 (10.16) 
| MAX. | 







0.006 (0.15) 


{0.003 (0.08) 
| gs pan 


_ 4 9130 (3.30) 
0.090 (2.29) 


0.370 (9.40 


0.250 (6. eS 0.180 (4.57) 0.040 (1.02) 
TYP. 0.300 2 PLCS. MIN. 0.026 (0.66) 


CAF028 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. CASE OUTLINE FOR X2864A, X2864B AND X2864H 
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PACKAGING INFORMATION 
28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K 


, ol [0.008 | 
(= 0.050 
3 ae | 


0.075 “----*A NOTE: LEADS 4,12, 18 & 26 


® 
) 
@ 
@ 
© 
® 





TYP 





0.100 + 0.005 
ALL LEADS 4 CORNERS 0.090 £0.010 
(2.34 40.25) 
PIN 1 INDEX 0.067 0.005 


0.018 0.002 





0.650 £0.010 
(16.51 £0.25) 


L___o.ss0 + 0.010 : | 0.180 + 0.005 
(4.57£0.13) 


(14.00 £0.25) 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 


CKC028 
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PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E 


0.020 (0.51) x 45° REF. 





“Fo 






0.107 (2.72) 
0.077 (1.96) 


0.015 (0.38) 
“— 9,003 (0.08) ® YP: 
0.055 (1.39) 


0.045 (1.14) 
TYP. (4) PLCS. 





=e wa 
0.040 (1.02) x 45° REF. 
bens (1.27) BSC Os nice 


) 
| 


0.028 (0.71) 

0.022 (0.56) (>) PLCS. 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 


0.458 (11.63) 








0.120 (3.05) 
0.060 (1.52) 


0.560 (14.22) 
0.540 (13.71) 


0.558 (14.17) 


1 


32 1 ‘PIN 1 INDEX CORNER —7 


CEG032 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT + 0.005 (0.127) 
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PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G 


0.020 (0.51) x 45° REF. 


= 








0.107 (2.72) 
0.077 (1.96) 


0.015 (0.38) 
0.003 (0.08) 


0.055 (1.39) 


0.045 (1.14) 
TYP. (4) PLCS. 


R TYP. 






\ 0.015 (0.38) 


| L Ft 0.040 (1.02) x 45° REF. 
0.050 (1.27) BSC (3) PLCS. 
| 0.028 (0.71) 


0.023 (0.56) (22) PLCS. 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 
___ 0:458(11.63) 0.120(3.05) 






}+-0.300 (7.62)->| 


0.060 (1 52) ‘i 






0.560 (14.22) 
0.540 (13.71) 


0.558 (14.17) 


—_ 


PIN 1 INDEX CORNER —7 





32 1 


CGG032 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT +0.005 (0.127) 
3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS 
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Sales Offices 





U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

Montvale Executive Park 

91 Montvale Avenue 

Stoneham, Massachusetts 02180 
Phone: 617/279-0220 

Telex: 230322889 

Fax: 617/279-1132 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 305/767-8010 
TWX: 510-100-7141 
Fax: 305/767-8912 


Mid-Atlantic Area 

Xicor, Inc. 

Patriot Square 

39 Mill Plain Road 

Danbury, Connecticut 06810 
Phone: 203/743-1701 
Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/490-1310 

TWX: 910-997-3663 

Fax: 312/490-0637 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 
TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 


Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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International Sales Offices 


Northern Europe Area 


Xicor, Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 
United Kingdom 
Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 
Xicor, GmbH 
Forsthausstrasse 1 

D8013 Haar bei Muenchen 
West Germany 

Phone: 49.8946.3089 
Telex: 8415213883 

Fax: 49.89.460.5472 


Far East Area 


Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 


8/88 Stock No. 200-178 














® 
Commercial X2864H ‘ 
64K industrial X2864HI 8192 x 8 Bit 
Electrically Erasable PROM 
TYPICAL FEATURES DESCRIPTION 


e 70 ns Access Time 
e High Performance Scaled NMOS 
Technology 
e Fast Write Cycle Times 
—32-Byte Page Write Operation 
~—Byte or Page Write Cycle: 3 ms Typical 
—Complete Memory Rewrite: 750 ms 
Typical 
—Effective Byte Write Cycle Time of 95 us 
Typical 
e DATA Polling 
—Allows User to Minimize Write Cycle Time 
e Simple Byte and Page Write 
—Single TTL Level WE Signal 
—Internally Latched Address and Data 
—Automatic Write Timing 
e JEDEC Approved Byte-Wide Pinout 


PIN CONFIGURATIONS 


PLASTIC 
CERDIP 
FLAT PACK 


7 22 
X2864H 





©Xicor, 1988 Patents Pending 


A7 As2 NC NC Vcc WE NC 


X2864H 


(TOP VIEW) 





W/O, 1/02 Vss NC 1/03 Oa 05 


The Xicor X2864H is a high speed 8K x 8 E2PROM, 
fabricated with Xicor’s proprietary, high performance, 
N-channel floating gate MOS technology. Like all Xicor 
programmable nonvolatile memories it is a 5V only de- 
vice. The X2864H features the JEDEC approved pinout 
for byte-wide memories, compatible with industry stan- 
dard RAMs, ROMs, and EPROMs. 


The X2864H supports a 32-byte page write operation, 
effectively providing a 95 js/byte write cycle and en- 
abling the entire memory to be written in less than 
750 ms. The X2864H also features DATA Polling, a 
system software support scheme used to indicate the 
early completion of a write cycle. 





Xicor E2PROMs are designed and tested for applica- 
tions requiring extended endurance. Data retention is 
specified to be greater than 10 years. 


PLCC 


02 /Oz /Os, 
Q® © @ 

Ag Vss /04 
© 
Ag 


CE 
X2864H 


(BOTTOM VIEW) __ 


VA Og 


Yo, 


0034-2 





Address Inputs 
Data Input/Output 
Write Enable 

Chip Enable 


Output Enable 
+5V 

Ground 

No Connect 





Characteristics subject to change without notice 


X2864H, X2864HI 





ABSOLUTE MAXIMUM RATINGS* 
Temperature Under Bias 


*COMMENT 
Stresses above those listed under “Absolute Maximum Rat- 


» 0-1] 7. | 9 ee a ee —10°C to + 85°C ings” may cause permanent damage to the device. This is a 
KEBG4H esas csciene eG erew ne Warew saree e aes t —65°C to + 135°C stress rating only and the functional operation of the device at 
Storage Temperature ................006. —65°C to + 150°C these or any other conditions above those indicated in the op- 
Voltage on any Pin with erational sections of this specification is not implied. Exposure 
Respect to Ground.............. ccc eens —1.0V to +7V to absolute maximum rating conditions for extended periods 
D.C. Output Current........ 2c cece eee ee eee eens 5mA may affect device reliability. 
Lead Temperature 
(Soldering, 10 Seconds) ............... cece ee eee 300°C 


D.C. OPERATING CHARACTERISTICS 


X2864H Ta = 0°C to +70°C, Voc = +5V +5%, unless otherwise specified. 
X2864HI Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 


Limits a 
Parameter Test Conditions 
Syme | Parameter aa Typ.) waz] Unt | Tentconaene | 
Vcc Current (Active) 150 mA | CE=OE=ViL 
All|/O’s = Open 
Other Inputs = Voc 







Voc Current (Standby) 50 mA | CE = Vip, OE = Vit 
. All |/O’s = Open 
Other Inputs = Voc 


jy | inputLeakage Current |_| 

Hho | | 10 | pA _| Vout = GND to Voc, CE = Vin 
v2) | 

Vo. _| . 


eae 
ee 
V2 | inputLow Voltage | -10 | || os |v 
| Vix) | InputHigh Voltage | 20 | | Moo +400] Vv | 
LN a OR ME Sie a em ne 
os 





ILo Output Leakage Current 





loc 

lu 

VI 

VoL Output Low Voltage lo. = 2.1mA 
Output High Voltage loH = —400 pA 


TYPICAL POWER-UP TIMING 


CAPACITANCE Ta = 25°C, f = 1.0 MHz, Voc = 5V 


Input/Output Capacitance 
Input Capacitance ee ee «ce 


Parameter 
Power-Up to Read Operation 


Power-Up to Write Operation 












H 

| ot | Write | Dy | Active 

aia Standby and High Z 
Write Inhibit 

| xX | Writeinnibit, | | 

| HH | Writeinnibit | — | — | 


Input Rise and 


Input Pulse Levels} 0.4V to 2.4V 


X 


0.8V and 2.0V 


1 TTL Gate and 
C 


ro 
La 
ee 





H 
L 
X 






Notes: (1) Typical values are for Ta = 25°C and nominal supply voltage. 
(2) Vit min. and Vi max. are for reference only and are not tested. 
(3) This parameter is periodically sampled and not 100% tested. 





2-56 
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A.C. CHARACTERISTICS 


X2864H Ta = 0°C to + 70°C, Voc = +5V +5%, unless otherwise specified. 
X2864HI Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 


Read Cycle Limits 


X2864H-70 X2864H-90 
Parameter X2864HI-70 X2864HI-90 


Read Cycle Time 
Chip Enable Access Time 


| Address AccessTime | 
ouputtrabie AccessTina | 
| CELowto Active Output || 0 
| torz | OELowtoActive Output | 
Tue) | CE righ righ z ouput | 0 
OE High to High Z Output io 
| ton | OutputHold from Address Change | 0 


Read Cycle 





ton 
tuz 


DATA i/o (Xara vans KX XXXKKKK Ova 





Notes: (4) t_z min. and to,z min. are shown for reference only, they are periodically characterized and are not tested. 


(5) tyz max. and toyz max. are measured from the point when CE or OE return high (whichever occurs first) to the time 
when the outputs are no longer driven. tyz min. and toyz min. are shown for reference only, they are periodically 
characterized and are not tested. 
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Write Cycle Limits 


X2864H-70 X2864H-90 
Parameter X2864HI-70 X2864HI-90 


| two Write Cycle Time 
| tas Address Setup Time 









Address Hold Time 
Write Setup Time 
Write Hold Time 


twc 

tas 

taH 

tcs 

tcw 
| tors | 
Pipe 
| ty 





| Min, | Max. | 
2 a 
me | 56 | | 
ime | 50 | 
I i ee eee 
i ree eee 
| SEPulsewieth | eo | 
| OEHighSetupTime | to | 
ighHoldTime | 5 | 
i ae 
! xk sae 
i | | 00 
a ee 
a 
a 
=e 






r 


WE Controlled Write Cycle 


non o 


100 pe 


ADDRESS tr. OOOO OOOO X XX | 
tas tau 
tes toy 


c AAAS WILLLLLLLLD 


fe ee 
7% 7) By 


toes toe 


WE 


DATA IN 


DATA OUT 
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CE Controlled Write Cycle 


twe 
ADDRESS .— OXXXXXXXXXXKKXX KKK XXX AX | 
tas 
tow 


tors >| foe 


7 27777) Png 


tes 


we TW AMIN UN 
Data IN XXXXXXKKKKKKKM ATA VALID KKK 


DATA OUT 





Page Mode Write Cycle 


(7) eavoness XXX VIX > 7X Tir 


XX [ester 


BYTE O BYTE 1 BYTE 2 BYTE n BYTE n#1 BYTE n#2 
twe 


*For each successive write within the page write operation, As-A;2 should be the same or 
writes to an unknown address could occur. 





Notes: (6) Between successive byte writes within a page write operation, OE can be strobed LOW; e.g., this can be done with CE 
and WE HIGH to fetch data from another memory device within the system for the next write; or with WE HIGH and CE 
LOW effectively performing a polling operation. 


(7) The timings shown above are unique to page write operations. Individual byte load operations within the page write must 
conform to either the CE or WE controlled write cycle timing. 
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DATA Polling Timing Diagram(®) 





SYMBOL TABLE 
WAVEFORM 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 


May change 
from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 





Note: (8) Polling operations are by definition read cycles and are therefore subject to read cycle timings. 


OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing: 
State Not 
Known 
Center Line 
Is High 
Impedance 
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PIN DESCRIPTIONS 

Addresses (Ap~A12) 

The Address inputs select an 8-bit memory location 
during a read or write operation. 


Chip Enable (CE) 

The Chip Enable input must be LOW to enable all 
read/write operations. When CE is HIGH, power con- 
sumption is reduced. 


Output Enable (OE) 
The Output Enable input controls the data output buff- 
ers and is used to initiate read operations. 


Data In/Data Out (I/O 9-!/07) 
Data is written to or read from the X2864H through the 
1/O pins. 


Write Enable (WE) 
The Write Enable input controls the writing of data to 
the X2864H. 


DEVICE OPERATION 


Read 

Read operations are initiated by both OE and CE LOW. 
The read operation is terminated by either CE or OE 
returning HIGH. This 2-line control architecture elimi- 
nates bus contention in a system environment. The 
data bus will be in a high impedance state when either 
OE or CE is HIGH. 


Write 

Write operations are initiated when both CE and WE 
are LOW and OE is HIGH. The X2864H supports both 
a CE and WE controlled write cycle. That is, the ad- 
dress is latched by the falling edge of either CE or WE, 
whichever occurs last. Similarly, the data is latched in- 
ternally by the rising edge of either CE or WE, whichev- 
er occurs first. A byte write operation, once initiated, 
will automatically continue to completion, typically with- 
in 3 ms. 


Page Write Operation 
The page write feature of the X2864H allows the entire 
memory to be written in 750 ms. Page write allows two 
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to thirty-two bytes of data to be consecutively written to 
the X2864H prior to the commencement of the internal 
programming cycle. The destination addresses for a 
page write operation must reside on the same page; 
that is, Ag through Ajo must not change. 


The page write mode can be entered during any write 
operation. Following the initial byte write cycle, the host 
can write an additional one to thirty-one bytes in the 
same manner as the first byte was written. Each suc- 
cessive byte load cycle, started by the WE HIGH to 
LOW transition, must begin within 100 js of the falling 
edge of the preceding WE. If a subsequent WE HIGH 
to LOW transition is not detected within 100 ps, the 
internal automatic programming cycle will commence. 
There is no page write window limitation. Effectively the 
page write window is infinitely wide, so long as the host 
continues to access the device within the 100 us byte 
load cycle time. 


DATA Polling 

The X2864H features DATA Polling as a method to in- 
dicate to the host system that the byte write or page 
write cycle has completed. DATA Polling allows a sim- 
ple bit test operation to determine the status of the 
X2864H, eliminating additional interrupt inputs or exter- 
nal hardware. During the internal programming cycle, 
any attempt to read the last byte written will produce 
the complement of that data on |/O7 (i.e., write data = 
Oxxx xxxx, read data = 1xxx 0x). Once the program- 
ming cycle is complete, |/O7 will reflect true data. 


WRITE PROTECTION 


There are two features that protect the nonvolatile data 
from inadvertent writes. 





® Vcc Sense—All functions are inhibited when Vcc is 
. <4.0V. 


® Write Inhibit—Holding OE LOW, WE HIGH or CE 
HIGH during power-on and power-off, will inhibit inad- 
vertent writes. 
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SYSTEM CONSIDERATIONS 


Because the X2864H is frequently used in large memo- 
ry arrays it is provided with a two line control architec- 
ture for both read and write operations. Proper usage 
can provide the lowest possible power dissipation and 
eliminate the possibility of contention where multiple 
I/O pins share the same bus. 


To gain the most benefit it is recommended that CE be 
decoded from the address bus and be used as the pri- 
mary device selection input. Both OE and WE would 
then be common among all devices in the array. For a 
read operation this assures that all deselected devices 
are in their standby mode and that only the selected 
device(s) is outputting data on the bus. 


Because the X2864H has two power modes, standby 
and active, proper decoupling of the memory array is of 
prime concern. Enabling CE will cause transient current 
spikes. The magnitude of these spikes is dependent on 
the output capacitive loading of the I/Os. Therefore, 
the larger the array sharing a common bus, the larger 
the transient spikes. The voltage peaks associated with 
the current transients can be suppressed by the proper 
selection and placement of decoupling capacitors. As a 
minimum, it is recommended that a 0.1 wF high fre- 
quency ceramic capacitor be used between Vcc and 
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GND at each device. Depending on the size of the ar- 
ray, the value of the capacitor may have to be larger. 


In addition, it is recommended that a 4.7 pF electrolytic 
bulk capacitor be placed between Vcc and GND for 
each eight devices employed in the array. This bulk ca- 
pacitor is employed to overcome the voltage droop 
caused by the inductive effects of the PC board traces. 


FUNCTIONAL DIAGRAM 


x 
BUFFERS 
LATCHES 

AND 
DECODER 


65,536-BIT 
E2PROM 
ARRAY 


VO BUFFERS 
AND LATCHES 


ee 
VO9-V/07 
DATA INPUTS/OUTPUTS 


Ao -A12 
ADDRESS 
INPUTS 


Y 
BUFFERS 
LATCHES 

AND 
DECODER 


CONTROL 
LOGIC 
AND 
TIMING 
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ORDERING INFORMATION 
64K E2PROMs 


Device 
Order Organization 
Number 
































Temp.| Access| Process | Processing 
Range| Time | Technology Level 


Drone | nwos | stander | 
[Teens | Nwos | Standart 
1 [sons | Nwos | stander | 
[rons | NMOS | Standard 
TY eons [NMos | Standard 
P71 Treons | NWos [Standard 
[+ [ons | Nwos” | standart 
TT eons | Nwos | Standard 
[1 [eons | NMOS [Standart 
T+ Fons [NMOS | Standart 
T+ [eons | Nwos | standard 
Tr Teons | NMOS | Standard 
T+ [rons | NMOS [standard 
[+ [eons | Nwos | standord 
Tr [eons | Nwos | standars 


X2864HUJI-90 





+ = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to + 85°C 

M = Military = —55°C to + 125°C 

T = Ultra High Temp. = 0°C to + 150°C 


Plastic Smati Outline Gull Wing 

28-Lead Plastic DIP 

28-Lead Cerdip 

Side Braze 

28-Lead Ceramic Flat Pack for X2864A, 

X2864B and X2864H 

Ceramic Flat Pack for X28256 and X28C256 

28-Pin Ceramic Pin Grid Array 

32-Lead J-Hook Plastic Leaded Chip Carrier 

ea Ceramic Leadiess Chip Carrier (Solder 
ea 


ZTouwn 
Houen wet 


F. 


Le) 


QQ maexrx 
Hoi we a 


32-Pad Ceramic Leadiess Chip Carrier (Glass 
Frit Seal) 
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ORDERING INFORMATION 
64K E2PROMs (Continued) 


Device 
Order 
Number 


Temp.;Access| Process | Processing 





+ = Blank = Commercial = 0°C to + 70°C 
1 = Industrial = —40°C to + 85°C 

M = Military = —55°C to + 125°C 

T = Ultra High Temp. = 0°C to + 150°C 


S = Plastic Small Outline Gull Wing 
P = 28-Lead Plastic DIP 
D = 28-Lead Cerdip 
C = Side Braze 
F1 = 28-Lead Ceramic Flat Pack for X2864A, 
X2864B and X2864H 
F2 = Ceramic Flat Pack for X28256 and X28C256 
K = 28-Pin Ceramic Pin Grid Array 
J = 32-Lead J-Hook Plastic Leaded Chip Carrier 
E= Sean Ceramic Leadless Chip Carrier (Solder 
ea 
G = 32-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 


Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 
Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 
detection and correction, redundancy and back-up features to prevent such an occurrence. 


Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 
1.460 (37.08) 
| 1.400 (35.56) | 
Lee heh heehee ft t_ ff ft tf 1 | | | | 3 


0.550 (13.97) 
0.510(12.95) 


a 





0.085 (2.16 
1.300 (33.02) — 2-18) 
REF. 


0.040 (1.02) 


SEATING 
PLANE 






“+ 0.160 (4.06) 
4 | 0.125 (3.17) 


bs 0.030 (0.76) 


0.150 (3.81) 
0.125 (3.17) 


iT 








0.015 (0.38) 
sj je OF 10 (2.79) __ 0.062 (1.57) __ 0.020 (0.51) 

0.090 (2.29) ~ 0.050 (1.27) ~~ 0.016 (0.41) 

___ 0.610(15.49) 
0.590 (14.99) 
TYP. 0.010 (0.25) 
PPI028 

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 


28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 


1.490 (37.85) 
a. 435 (36. os 


0. me 49) 
0. ~~ 70) 
PIN 1 
o. 100 (2.54 
1.300 (33.02) 0100 59) 


anes 0.035 (0.89) 








ses a { 2862 .225 (5.72) 
— 0.140(3.5 
Troll _ 140 (3.56) 
0.200 (5.08 
SS eRTy 0.060 (1.52) 
: ; 0.015 (0.38) 
0.110(2.79) «| 0.030 (0.76) ~ 9.014(0.36) 
0.090(2.29) | /* TYP. 0.055 (1.40) TYP. 0.018 (0.46) 
TYP. 0.018 (0.46) 
__ 9.620(15.75) 
0.590 (14.99) 
TYP. 0.614 (15.60) 
TYP. 0.010 (0.25) 
HDIO28 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
28-LEAD CERAMIC FLAT PACK TYPE F1 


1.000 0.010 
PIN 1 INDEX 
28 
0.019 (0.48 


= Sf | ov 
ae 0.015 (0.38) 
ae 
0.740 (18.80) 
MAX. 2 0.050 (1.27) BSC 
ne | 
———— 0.045 (1.14) MAX. 
ss 








Hilt 











= a = 







0.006 (0.15) 
| 0.003 (0.08) at 0.130 (3.30) 
c 0.090 (2.29) 
rere 370 (9.40 
0.250 (6.35) 0.180 (4.57) 0.040 (1.02) 
TYP. 0.300 2 PLCS. MIN. 0.026 (0.66) 
CAF028 
NOTES: 


1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. CASE OUTLINE FOR X2864A, X2864B AND X2864H 
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PACKAGING INFORMATION 
28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K 


r-ccc 


ol [0.008 | 
(HS 0.050 
Se aell 


5 ‘----*A NOTE: LEADS 4, 12,18 &26 


OOOO ® 





TP. 0.075 
0.100 + 0.005 
ALL LEADS 4 CORNERS 0.090 £0.010 
(2.34% 0.25) 
PIN 1 INDEX 0.067 #0.005 


0.018 20.002 





0.6502 0.010 
(16.51 £0.25) 


| ossozoc19 S| 0.180 0.005 
(4.57£0.13) 


(14.00 £0.25) 
CKC028 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 


32-LEAD PLASTIC LEADED CHIP CARRIER PACKAGE TYPE J 
0.420 (10.67) — 






0.050 (1.27) TYP. 


SEATING PLANE 


+ 0.004 LEAD 
~F 0.021 (0.53) CO = PLANARITY 
| 0.013 (0.33) _ 
>| | 0.045 (1.14) x 45° TYP. 0.017 (0.43) 0.015 (0.38) 
0.495 (12.57) 0.095 (2.41) 
0.485 (12.32 ae 
TYP. O490 (1 745) 0 : ae 
0.447 (11.35) 
TYP. 0.450 (11.43) TYE C1 S645) 










0.048 (1.22) 
0.042 (1.07) ‘a 


0.595(15.11) 4 


0.585 (14.86) 
TYP. 0.590 (14.99) 


0.553 (14.05) 


0.547 (13.89) 
TYP. 0.550 (13.97) 





3° TYP. 


NOTES: 


1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. DIMENSIONS WITH NO TOLERANCE FOR REFERENCE ONLY 


PJGO32 
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PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E 


0.020 (0.51) x 45° REF. 


= 


0.107 (2.72) 
0.077 (1.96) 


0.015 (0.38) 
“~~ 0.003 (0.08) 
0.055 (1.39) 


0.045 (1.14) 
TYP. (4) PLCS. 


R TYP. 





i | Potente 

0.040 (1.02) x 45° REF. 
_ sa 050 (1.27) BSC Dea pLCe 
0.028 (0.71) 


~ 9.022 (0.56) (22) PLCS. 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 


0. 0.458 (11.65) 4 








0.120 (3.05) 
|+-0.300 (7. = 0.060 (1.52) _ 


0.560 (14.22) 
0.540 (13.71) 


0.558 (14.17) 


i 


32 1 PIN 1 INDEX CORNER —7 
CEG032 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 


2. TOLERANCE: + 1% NLT +0.005 (0.127) 
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PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G 


0.020 (0.51) x 45° REF. 





ay 








0.107 (2.72) 
0.077 (1.96) 
0.015 (0.38) 
0.003 (0.08) © YP 
0.055 (1.39) 
0.045 (1.14) 
TYP. (4) PLCS. 
ay 
_F 
FE 0.040 (1.02) x 45° REF. 
a Le sen ciaainse URice ; 
0.028 (0.71) 
~~ 0.022(0.56) (92) PLCS. 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 
0.458 (11.63) 0.120 (3.05) 
0.060 (1.52) 


ao © 


0.560 (14.22) 
0.540 (13.71) 


0.558 (14.17) 


32 1 ‘CPIN 1 INDEX CORNER —” 


CGG032 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT +0.005 (0.127) 
3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS 


NOTES 
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Sales Offices 





U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

Montvale Executive Park 

91 Montvale Avenue 

Stoneham, Massachusetts 02180 
Phone: 617/279-0220 

Telex: 230322889 

Fax: 617/279-1132 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 305/767-8010 
TWX: 510-100-7141 
Fax: 305/767-8912 


Mid-Atlantic Area 


Xicor, Inc. 

Patriot Square 

39 Mill Plain Road 

Danbury, Connecticut 06810 
Phone: 203/743-1701 

Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Pium Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/490-1310 
TWX: 910-997-3663 

Fax: 312/490-0637 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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International Sales Offices 


Northern Europe Area 


Xicor, Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford OX8 3QA 
United Kingdom 
Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 


Xicor, GmbH 
Forsthausstrasse 1 

D8013 Haar bei Muenchen 
West Germany 

Phone: 49.8946.3089 
Telex: 8415213883 

Fax: 49.89.460.5472 


Far East Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 


8/88 Stock No. 200-179 
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64K Military X2864HM 8192 x 8 Bit 
Electrically Erasable PROM 
TYPICAL FEATURES DESCRIPTION 


e 90 ns Access Time 
¢ High Performance Scaled NMOS 
Technology 
e Fast Write Cycle Times 
—32-Byte Page Write Operation 
—Byte or Page Write Cycle: 3 ms Typical 
—Complete Memory Rewrite: 750 ms 
Typical 
—Effective Byte Write Cycle Time of 95 us 
Typical 
@ DATA Polling 
~—Allows User to Minimize Write Cycle Time 
e Simple Byte and Page Write 
—Single TTL Level WE Signal 
—Internally Latched Address and Data 
—Automatic Write Timing 
e JEDEC Approved Byte-Wide Pinout 


PIN CONFIGURATIONS 


CERDIP 
FLAT PACK 


7 22 
X2864H 





©xXicor, 1988 Patents Pending 


Ar A12 NC NC Vcc WE NC 





VO1 1/02 Vss NC 1/03 1/04 WOs 


The Xicor X2864H is a high speed 8K x 8 E2PROM, 
fabricated with Xicor’s proprietary, high performance, 
N-channel floating gate MOS technology. Like all Xicor 
programmable nonvolatile memories it is a 5V only de- 
vice. The X2864H features the JEDEC approved pinout 
for byte-wide memories, compatible with industry stan- 
dard RAMs, ROMs and EPROMs. 


The X2864H supports a 32-byte page write operation, 
effectively providing a 95 ps/byte write cycle and en- 
abling the entire memory to be written in less than 
750 ms. The X2864H also features DATA Polling, a 
system software support scheme used to indicate the 
early completion of a write cycle. 





Xicor E2PROMs are designed and tested for applica- 
tions requiring extended endurance. Data retention is 
specified to be greater than 10 years. 


Vi Oo 


® 


1/03 


© 


Os 1/05 


QO © 


Ao Vss 1/04 
©) 
Ag CE 


CE 
X2864H 


(BOTTOM VIEW) 
Aa 

© @ 
Ai2 Voc 

o) 
Ay NC WE 
@” © 


OE 
Ag 
E 





0033-9 
0033-2 


PIN NAMES 


Address Inputs 
1/Oo9-!/07 Data Input/Output 
WE Write Enable 
CE Chip Enable 


OE Output Enable 
Vcc +5V 

Vss Ground 

NG No Connect 





Characteristics subject to change without notice 


X2864HM 





ABSOLUTE MAXIMUM RATINGS* 


Temperature Under Bias.................. —65°C to + 135°C 
Storage Temperature .................05- —65°C to + 150°C 
Voltage on Any Pin with 

Respect to Ground................eeee eee —-1.0V to +7V 
D.C. Output Current........ 0... cece cece cece cece eees 5mA 
Lead Temperature 

(Soldering, 10 Seconds) ............. 2. eee e ee eee eee 300°C 


D.C. OPERATING CHARACTERISTICS 


*COMMENT 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only and the functional operation of the device at 
these or any other conditions above those indicated in the op- 
erational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


Ta = —55°C to + 125°C, Voc = +5V £10%, unless otherwise specified. 


Input Leakage Current 
Output Leakage Current 


Output Low Voltage 
Output High Voltage 


Parameter 


Test Conditions 


CE = OF = Vi 
All |/O’s = Open 
Other Inputs = Vcc 


CE = Vin, OE = Vit 
Alli/O’s = Open 
Other Inputs = Vcc 


pA Vin = GND to Voc 
pA Vout = GND to Vcc, CE = Vin 


lo. = 2.1 mA 
loH = —400 pA 


3 
> 


3 


Power-Up to Read Operation 


Input/Output Capacitance 


i 10 


Input Capacitance 






Input Pulse Levels 
Input Rise and 

Input and Output 

Timing Levels 0.8V and 2.0V 
Output Load 1 TTL Gate and 










CL = 30 pF 








| WE | 

ea 

pot | wei 

Cama 
Write Inhibit 

| x | 

im 


Vin = OV 









High Z 
Write Inhibit { — — | 


| Mode =| vo | Power _ 
i Standby 






Notes: (1) Typical values are for Ta = 25°C and nominal supply voltage. 
(2) Vit min. and Vj, max. are for reference only and are not tested. 
(3) This parameter is periodically sampled and not 100% tested. 
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A.C. CHARACTERISTICS 
Ta = —55°C to + 125°C, Voc = +5V +10%, unless otherwise specified. 


[symbol [Parmeter ——SSSdSCwin Maen 
[tro | Readying dws 
[tes | chipenationccesstine «tT ors 
Taq Arons css Tine Ts 
[toe | Outpt nabie ovessting if dT rs 
pee al 
ee eg 
ee a ee 
oe aes ae ee 
ea a a 


Read Cycle Limits 










CE High to High Z Output 
OE High to High Z Output 


Output Hold from Address Change 














Read Cycle 


ton tyz 


DATA 1/0 COX para vaio KX XXXXXXA ona van 





Notes: (4) thz min. and to_z min. are shown for reference only, they are periodically characterized and are not tested. 


(5) tyz max. and toyz max. are measured from the point when CE or OE return high (whichever occurs first) to the time 
when the outputs are no longer driven. tyz min. and toyz min. are shown for reference only, they are periodically 
characterized and are not tested. 
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Write Cycle Limits 


[two | Wie Oto Tine 
a a 











| Min, 
two i | aaa 
| ts I fe eee el 
i | sO 
tcs i i ae 
| toe | Write Hold Time | 
[tow «| CE Pusewan «| SYSSCSC~*” 
| toes | =~ EHghSetupTime =| tos] 
[tos «| COE HighHowsTime | 
| we | WE Pulsowidth =| | 
| wen | WEHigh Recovery =| 50 | 
| ty | atavaid | 
a 
| to | ato | 
| tw | CelaytoNextwrte =| tof Ts 


WE Controlled Write Cycle 


twe 
appress MM | KX XXXXXXXXKXXXXXXXXXXKKX| 
tas tay 
tes ton 


AAAS WILLLLLLLLD 


ares 
> WAM 


toe 


WE 


DATA IN 


DATA OUT 
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CE Controlled Write Cycle 


\ 
twe 


KK 00) 
tas taH 
tow 


toes ine tocH 
HUM, UNNNANNNANANNNNNARNNAY 


tes 


NNN LTTE TELLS 
KXXKXKKKKKKKOM TA va KX 


DATA OUT 





Page Mode Write Cycle 


teic 


tweH 


(7) saooress XX XX 


XX esters) 


BYTE 0 BYTE 1 BYTE 2 BYTE n BYTE n+1 BYTE n#2 
two 


*For each succcessive write within the page write operation, As—A;2 should be the same or 
writes to an unknown address could occur. 





E 


Notes: (6) Between successive byte writes within a page write operation, OE can be strobed LOW; e.g., this can_ be done with CE 
and WE HIGH to fetch data from another memory device within the system for the next write; or with WE HIGH and CE 


LOW effectively performing a polling operation. 


(7) The timings shown above are unique to page write operations. Individual byte load operations within the page write must 
conform to either the CE or WE controlled write cycle timing. 
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DATA Polling Timing Diagram(®) 


An OK An A XXN KK XX 





SYMBOL TABLE 


WAVEFORM 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 
May change 
from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


Note: (8) Polling operations are by definition read cycles and are therefore subject to read cycle timings. 
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OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing: 
State Not 
Known 


Center Line 
is High 
Impedance 
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PIN DESCRIPTIONS 

Addresses (Ag-Aj12) 

The Address inputs select an 8-bit memory location 
during a read or write operation. 


Chip Enable (CE) 

The Chip Enable input must be LOW to enable all 
read/write operations. When CE is HIGH, power con- 
sumption is reduced. 


Output Enable (OE) 
The Output Enable input controls the data output buff- 
ers and is used to initiate read operations. 


Data In/Data Out (1/O9-1/07) 
Data is written to or read from the X2864H through the 
1/0 pins. 


Write Enable (WE) 
The Write Enable input controls the writing of data to 
the X2864H. 


DEVICE OPERATION 


Read 

Read operations are initiated by both OE and CE LOW. 
The read operation is terminated by either CE or OE 
returning HIGH. This 2-line control architecture elimi- 
nates bus contention in a system environment. The 
data bus will be in a high impedance state when either 
OE or CE is HIGH. 


Write 

Write operations are initiated when both CE and WE 
are LOW and OE is HIGH. The X2864H supports both 
a CE and WE controlled write cycle. That is, the ad- 
dress is latched by the falling edge of either CE or WE, 
whichever occurs last. Similarly, the data is latched in- 
ternally by the rising edge of either CE or WE, whichev- 
er occurs first. A byte write operation, once initiated, 
will automatically continue to completion, typically with- 
in 3 ms. 


Page Write Operation 
The page write feature of the X2864H allows the entire 
memory to be written in 750 ms. Page write allows two 


to thirty-two bytes of data to be consecutively written to 
the X2864H prior to the commencement of the internal 
programming cycle. The destination addresses for a 
page write operation must reside on the same page; 
that is, As through Aj. must not change. 


The page write mode can be entered during any write 
operation. Following the initial byte write cycle, the host 
can write an additional one to thirty-one bytes in the 
same manner as the first byte was written. Each suc- 
cessive byte load cycle, started by the WE HIGH to 
LOW transition, must begin within 100 ys of the falling 
edge of the preceding WE. If a subsequent WE HIGH 
to LOW transition is not detected within 100 ys, the 
internal automatic programming cycle will commence. 
There is no page write window limitation. Effectively the 
page write window is infinitely wide, so long as the host 
continues to access the device within the 100 ys byte 
load cycle time. 


DATA Polling 

The X2864H features DATA Polling as a method to in- 
dicate to the host system that the byte write or page 
write cycle has completed. DATA Polling allows a sim- 
ple bit test operation to determine the status of the 
X2864H, eliminating additional interrupt inputs or exter- 
nal hardware. During the internal programming cycle, 
any attempt to read the last byte written will produce 
the complement of that data on |/O7 (i.e., write data = 
Oxxx 10x, read data = 1xxx xxxx). Once the program- 
ming cycle is complete, |/O7 will reflect true data. 


WRITE PROTECTION 
There are two features that protect the nonvolatile data 
from inadvertent writes. 


® Vcc Sense—All functions are inhibited when Vcc is 
<4.0V. 


© Write Inhibit—Holding OE LOW, WE HIGH or CE 
HIGH during power-on and power-off, will inhibit inad- 
vertent writes. 
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SYSTEM CONSIDERATIONS 


Because the X2864H is frequently used in large memo- 
ry arrays it is provided with a two line control architec- 
ture for both read and write operations. Proper usage 
can provide the lowest possible power dissipation and 
eliminate the possibility of contention where multiple 
1/O pins share the same bus. 


To gain the most benefit it is recommended that CE be 
decoded from the address bus and be used as the pri- 
mary device selection input. Both OE and WE would 
then be common among all devices in the array. For a 
read operation this assures that all deselected devices 
are in their standby mode and that only the selected 
device(s) is outputting data on the bus. 


Because the X2864H has two power modes, standby 
and active, proper decoupling of the memory array is of 
prime concern. Enabling CE will cause transient current 
spikes. The magnitude of these spikes is dependent on 
the output capacitive loading of the I/Os. Therefore, 
the larger the array sharing a common bus, the larger 
the transient spikes. The voltage peaks associated with 
the current transients can be suppressed by the proper 
selection and placement of decoupling capacitors. As a 
minimum, it is recommended that a 0.1 pF high fre- 
quency ceramic capacitor be used between Vcc and 
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GND at each device. Depending on the size of the ar- 
ray, the value of the capacitor may have to be larger. 


In addition, it is recommended that a 4.7 uF electrolytic 
bulk capacitor be placed between Voc and GND for 
each eight devices employed in the array. This bulk ca- 
pacitor is employed to overcome the voltage droop 
caused by the inductive effects of the PC board traces. 


FUNCTIONAL DIAGRAM 


x 
BUFFERS 
LATCHES 

AND 
DECODER 


65,536-BIT 
E2PROM 
ARRAY 


VO BUFFERS 
AND LATCHES 


nen nee 
09-107 
DATA INPUTS/OUTPUTS 


Ao -Aj2 
ADDRESS 
INPUTS 


Y 
BUFFERS 
LATCHES 

AND 
DECODER 


CONTROL 
LOGIC 
AND 
TIMING 
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ORDERING INFORMATION 
64K E2PROMs 


Device 
Order Organization 
Number 


Package Temp.|Access| Process Processing 


| 
X2864HDMB-90 
X2864HFM-90 
: 


3 
X2864HKMB-90 
X2864HEM-90 
X2864HEMB-90 
X2864HGM-90 
X2864HGMB-90 





Blank = Commercial = 0°C to + 70°C 
Industrial = — 40°C to + 85°C 

M = Military = —55°C to + 125°C 

T = Ultra High Temp. = 0°C to + 150°C 

S = Plastic Small Outline Gull Wing 

Plastic DIP 

28-Lead Cerdip 

Side Braze 

28-Lead Ceramic Flat Pack for X2864A, 

X2864B and X2864H 

Ceramic Flat Pack for X28256 and X28C256 

28-Pin Ceramic Pin Grid Array 

J-Hook Plastic Leaded Chip Carrier 

32-Pad Ceramic Leadless Chip Carrier (Solder 

Seal) 

G = 32-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 


p 
D 
Cc 

F1 


FE: 


Lae) 


hee we il 


monk 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 


Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 
Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 
detection and correction, redundancy and back-up features to prevent such an occurrence. 


Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 


28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 


1.490 (37.85) 
an 435 (36. | 


ilies 
‘oot 70) 
PIN 1 
__ 0.100 (2.54 
a 02) O00) 


~~ 0.035 (0.89) 





arene = | g22stoz72 .225 (5.72) 
TIN — 
PLANE 1 0.140 (3.56) 
0.200 (5.08) [ 
0.125 (3.18) 0.060 (1.52) 
0.015 (0.38) 
0.110(2.79) +} 0.030 (0.76) 
Ses) ie: TYP. 0.055 (1.40) ~ 0.014(0.36) 
0.090 (2.29) TYP. 0.018 (0.46) 
TYP. 0.018 (0.46) 


___ 0.620 (15.75) 


0.590 (14.99) 
TYP. 0.614 (15.60) 


TYP. 0.010(0.25) 





HD1028 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
28-LEAD CERAMIC FLAT PACK TYPE F1 


1.000 £0.010 
PIN 1 INDEX 
28 


0.019 (0.48) 
AS 0.015 (0.38) 
a 2 





0.740 (18.80) —— 
MAX. a 


s 0.050 (1.27) BSC 





eo 0.045 (1.14) MAX. 


| 


0.400 (10.16) 


re 







0.006 (0.15) 
{0.003 (0.08) 0.130 (3.30) 
0.090 (2.29) 


sa _s 
. et 
0.370 (9.40) 
0.250 (6.35) le 0.180 (4.57) 0.040 (1.02) 


TYP. 0.300 2 PLCS. MIN. 0.026 (0.66) 


CAF028 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. CASE OUTLINE FOR X2864A, X2864B AND X2864H 
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PACKAGING INFORMATION 
28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K 


® 
@ 
® 
@ 
© 
® 





075 “~---*A NOTE: LEADS 4, 12, 18&26 
+ 0.005 
TYP. 0.075 eh 
0.100 + 0.005 
ALL LEADS 4 CORNERS 0.090 0.010 
(2,340.25) 
PIN 1 INDEX 0.067 £0.005 
0.018 £0.002 





0.650 0.010 
(16.51 £0.25) 


fe oat 0.550 £ 0.010 ‘ | 0.180 0.005 
(14.00 £ 0.25) (4.57 £0.13) 


cKCo28 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E 


0.020 (0.51) x 45° REF. 


ay 
















0.107 (2.72) 
0.077 (1.96) 
0.015 (0.38) 
*— 9.003 (0.08) & MP: 
0.055 (1.39) 
0.045(1.14) 
TYP. (4) PLCS. 
ee 
| fe Ft 9.040(1.02) x 45° REF. 
>| 1<0.050(1.27) BSC (3) PLCS. 
0.028 (0.71) 
0.022 (0.56) (22) PLCS. 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 
0.458 (11.63) 0.120 (3.05) 
0.060 (1.52) 


oo 2 


0.560 (14.22) 
0.540 (13.71) 


0.558 (14.17) 


32 1 “OPIN 1 INDEX CORNER —7 


CEGO32 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT +0.005 (0.127) 
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PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G 


0.020 (0.51) x 45° REF. 


“Fy 


0.107 (2.72) 
0.077 (1.96) 


0.015 (0.38) 
“~~ 0.003 (0.08) 
0.055 (1.39) 


0.045 (1.14) 
0.015 (0.38) TYP. (4) PLCS. 


R TYP. 








oe oe 
0.040 (1.02) x 45° REF. 
el Lespipeeytisoe) nee rete 


0.028 (0.71) 
* §.022(0.56) (32) PLCS. 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 


0. 0.458 (11.63) a 








0.120 (3.05) 
| 0. 300 (7. oe 0.060 (1.52) 7 


0.560 (14.22) 
0.540 (13.71) 


0.558 0.558 (14.17) 


32 1 PIN 1 INDEX CORNER —” 
CGG032 
NOTES: 


1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT + 0.005 (0.127) 
3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS 





NOTES 
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U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

Montvale Executive Park 

91 Montvale Avenue 

Stoneham, Massachusetts 02180 
Phone: 617/279-0220 

Telex: 230322889 

Fax: 617/279-1132 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 305/767-8010 
TWX: 510-100-7141 
Fax: 305/767-8912 


Mid-Atlantic Area 


Xicor, Inc. 

Patriot Square 

39 Mill Plain Road 

Danbury, Connecticut 06810 
Phone: 203/743-1701 
Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/490-1310 

TWX: 910-997-3663 

Fax: 312/490-0637 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 


Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 


International Sales Offices 


Northern Europe Area 
Xicor, Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 

United Kingdom 

Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 
Xicor, GmbH 
Forsthausstrasse 1 

D8013 Haar bei Muenchen 
West Germany 

Phone: 49.8946.3089 
Telex: 8415213883 

Fax: 49.89.460.5472 


Far East Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 


8/88 Stock No. 200-180 





ADVANCED INFORMATION 





icor 














64K Commercial X28C64 8K x 8 Bit 
Industrial X28C64I 
Electrically Erasable PROM 
FEATURES DESCRIPTION 
@ LOW Power CMOS The Xicor X28C64 is a 8K x 8 E2PROM, fabricated with 
—60 mA Active Current Max. Xicor’s proprietary, high performance, floating gate 
—200 A Standby Current Max. CMOS technology. Like all Xicor programmable non- 
© Fast Write Cycle Times volatile memories the X28C64 is a 5V only device. The 
—64-Byte Page Write Operation X28C64 features the JEDEC approved pinout for byte- 
—Byte or Page Write Cycle: 5 ms Typical wide memories, compatible with industry standard 
—Complete Memory Rewrite: 0.625 Sec. a 
Typical The X28C64 supports a 64-byte page write operation, 
—Effective Byte Write Cycle Time: 78 ps effectively providing a 78 yws/byte write cycle and en- 
Typical abling the entire memory to be typically written in 0.625 
© Software Data Protection seconds. The X28C64 also features DATA Polling, a 
e End of Write Detection system software support scheme used to indicate the 
—DATA Pollin g early completion of a write cycle. In addition, the 


X28C64 includes a user-optional software data protec- 


—Toggle Bit : tion mode that further enhances Xicor’s hardware write 
© Simple Byte and Page Write protect capability. 

—Single TTL Compatible WE Signal 

—Internally Latched Address and Data Xicor E2PROMs are designed and tested for applica- 


tions requiring extended endurance. Data retention is 


—nutomane write rming specified to be greater than 10 years. 


e JEDEC Approved Byte-Wide Pinout 
PIN CONFIGURATIONS 





PLASTIC PLCC 
CERDIP Loc 
FLAT PACK A7 A12 NC NC Vcc WE NC yo 
6 
NC L_]}1 28L_J Vcc ~ 
Aw L}2 271} WE (3) 
Ar LJ 3 26f_] Nc he 
~C 25f] Me aye. © 
As ((}5 24) As ki 
ays 23 (C) An @ 
As(CJ7 22 [7] O& 
ate X28C64 217) Ano 
aC] 9 20 [7] CE 
Ao 19] vor 
UOo L_} 11 18f_ | WO. 
vo, 7] 12 171) wos 0; WOz Vss NC 03 1/04 0s ie PIN NAMES 
Oz [_] 13 16 J WO. Address Inputs 
Vss (C] 14 15[-] Ws 1/O9-1/07 Data Input/Output 
WE Write Enable 
o101-1 CE Chip Enable 


OE Output Enable 
Voc +5V 

Vss Ground 

NC No Connect 
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ABSOLUTE MAXIMUM RATINGS* 
Temperature Under Bias 


X28C64 esc ceteaad de ene keeewe wees —10°C to + 85°C 

K2BCCA oi od wiererctcindin Sesto eee bokeh oeee —65°C to + 135°C 
Storage Temperature .................... —68°C to + 150°C 
Voltage on any Pin with 

Respect to Ground..............0.0eeeeeee —1.0V to +7V 
D.C. Output Current....... 0... eee c cece e eee e tenes 5mA 
Lead Temperature 

(Soldering, 10 Seconds) ............. 2. eee eee eee 300°C 


D.C. OPERATING CHARACTERISTICS 
X28C64 Ta = 0°C to +70°C, Voc = +5V 410%, unless otherwise specified. 
X28C64I Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 


Test Conditions 













Voc Current (Active) 
(TTL Inputs) 


7 iL! 
Voc Current (Standby) 
(TTL Inputs) 

u lncz and 

Vit 

Vin (2) 

VoL 

VoH 


| 
Vi@)_|input High Voltage | 
Vo.__|Output Low Voltage |_| 
Von _JOutput High Voltage | 2.4 | 


TYPICAL POWER-UP TIMING 


Voc Current (Standby) 
(CMOS Inputs) 





| Symbol | Test, 
| Gyo) | Input/Output Capacitance 
Input Capacitance 


Co) 


A.C. CONDITIONS OF TEST 


Input Pulse Levels} OV to 3.0V 


Input Rise and 


Fall Times 


Input and Output 
Timing Levels 


Output Load 





1 TTL Gate and 
C. = 100 pF 


ee 
, | Min. | Typ.(1) 


age geet 
Veo+4.0] V | 
PT flo = =400pA 








*COMMENT 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent sr to the device. This is a 
stress rating only and the functional operation of the device at 
these or any other conditions above those indicated in the op- 
erational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 










CE = WE = Vcc — 0.3V 

All |/O’s = Open, Other Inputs = Don’t Care 
Vin = GND to Voc 

Vout = GND to Vcc, CE = Vin 


</= 


< 


Conditions 


Vin = OV 


Standby 


Standby and 
Write Inhibit 
Write Inhibit 


Write Inhibit 


Notes: (1) Typical values are for Ta = 25°C and nominal supply voltage. 
(2) Vi min. and Vj} max. are for reference only and are not tested. 
(3) This parameter is periodically sampled and not 100% tested. 
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A.C. CHARACTERISTICS 


X28C64 Ta = 0°C to + 70°C, Voc = +5V +10%, unless otherwise specified. 
X28C641 Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 


Read Cycle Limits 
X28C64-20 X28C64-25 X28C64 X28C64-35 
Parameter X28C64I-20 X28C641-25 X28C64I X28C641-35 


[Min | Max. | Min. | 
Read CycieTime | _200 || 250 
[Chip Enable Access Time | | 200 |_| 
ma__[Address AccessTime |_| 200 |_| 
[aa ie 
a aes 
Ce ee eA 










tro 
tcE 


torz) 
iz) | CE higho High zZ Output | 0 | 60 | 0 | 
towz) |OE High toHighZOutput_ | 0 | 60 | 0 | 


Output Hold from 
Address Change 


Read Cycle 


[al Cond 
on 
N 
~~ 
on 





ADDRESS 


<—q——tce 


CE 


Vin tam 


jeg! z— >| 
—_> torz <— 


HIGH Z 
DATA 1/0 OK para vais KX KKK oma vat 


—_—_t,,——_—_—— 


WE 





Notes: (4) tz min. and to,.z min. are shown for reference only, they are periodically characterized and are not tested. 


(5) tyz max. and toyz max. are measured from the point when CE or OE return high (whichever occurs first) to the time 
when the outputs are no longer driven. tyz min. and toyz min. are shown for reference only, they are periodically 
characterized and are not tested. 
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Write Cycle Limits 


symbol | Pavamater | 
[we [Wit Gyte ime | 
[us| Ars Setup Tine | 
Tres Hots Tne | 
[es [te Setup Tine | 
Tn | wit iaTine | 
Toy |e Paco with | 
[toes [SE righ setup Tine | 
[oss [OE High Hold Time 
[we [WE Palco wits | 
[wen [WE igh Recovery | 
Ty | atavens 
ee a 
Tow ey to Nats 


two 
tas 
taH 
tcs 
tcH 
tow 
twp 
tov 
tow 





—_— 


E Controlled Write Cycle 


appness KR KO 
gb ag ——_— > | <a t , ; ——_ > 
Sok hil OHO LIA 
Ed 
a cies 
—_—__—_twe——_______»> XN | 
KXXXOO— 


eo ai 
\A 


DATA IN OOOO CX KK OG 


<$——_———— tps-—___—— > toy 


DAT UT OC 


0101-5 





Note: (6) Typical values are for Ta = 25°C and nominal supply voltage. 
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CE Controlled Write Cycle 


two 


ADDRESS ROO OOXODKKKKX 


<$——t 4g ——_—> | <5, , ——_—$ > 
<tc 


oe 


ZZR BR SRNR [KS 


ee ee "YZZZZL/LZZZ~ - 


DATAIN KKXXXKKX ee KKK] FXXXKX 


<¢———_ t ps ——_— >] <t—_ to}, 


HIGH Z 
DATA OUT 





Page Write Cycle 


(8) eavoness XXX 2X >7>— 77 
V0 XEXKXRRXRX XX) (XX [ast ere) 


BYTEO  BYTE1 BYTEn BYTE n#1 BYTE n#2 
two 


*For each successive write within the page write operation, Ag—A;2 should be the same or 
writes to an unknown address could occur. 





Notes: (7) Between successive byte writes within a page write operation, OE can be strobed LOW: e.g. this can_be done with CE 
and WE HIGH to fetch data from another memory device within the system for the next write; or with WE HIGH and CE 
LOW effectively performing a polling operation. 


(8) The timings shown above are unique to page write operations. Individual byte load operations within the page write must 
conform to either the CE or WE controlled write cycle timing. 
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DATA Polling Timing Diagram(9) 


ADDRESS 10009 GD 400 


twe 


*1/Og beginning and ending state will vary, depending upon actual two. 


SYMBOL TABLE 


WAVEFORM 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 
May change 
from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings. 
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OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing: 
State Not 
Known 
Center Line 
is High 
Impedance 
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PIN DESCRIPTIONS 

Addresses (Ap-A 42) 

The Address inputs select an 8-bit memory location 
during a read or write operation. 


Chip Enable (CE) 

The Chip Enable input must be LOW to enable all 
read/write operations. When CE is HIGH, power con- 
sumption is reduced. 


Output Enable (OE) 
The Output Enable input controls the data output buff- 
ers and is used to initiate read operations. 


Data In/Data Out (I/O9-1/07) 
Data is written to or read from the X28C64 through the 
I/O pins. 


Write Enable (WE) 


The Write Enable input controls the writing of data to 


the X28C64. 


DEVICE OPERATION 


Read 

Read operations are initiated by both OE and CE LOW. 
The read operation is terminated by either CE or OE 
returning HIGH. This 2-line control architecture elimi- 
nates bus contention in a system environment. The 
data bus will be in a high impedance state when either 
OE or CE is HIGH. 


Write 

Write operations are initiated when both CE and WE 
are LOW and OE is HIGH. The X28C64 supports both 
a CE and WE controlled write cycle. That is, the ad- 
dress is latched by the falling edge of either CE or WE, 
whichever occurs last. Similarly, the data is latched in- 
ternally by the rising edge of either CE or WE, whichev- 
er occurs first. A byte write operation, once initiated, 
will automatically continue to completion, typically with- 
in 5 ms. 


Page Write Operation 

The page write feature of the X28C64 allows the entire 
memory to be written in 0.625 seconds. Page write al- 
lows two to sixty-four bytes of data to be consecutively 
written to the X28C64 prior to the commencement of 
the internal programming cycle. The host can fetch 
data from another location within the system during a 
page write operation (change the source address), but 
the page address (Ag through Aj) for each subse- 
quent valid write cycle to the part during this operation 
must be the same as the initial page address. 


The page write mode can be initiated during any write 
operation. Following the initial byte write cycle, the host 
can write an additional one to sixty-three bytes in the 
same manner as the first byte was written. Each suc- 
cessive byte load cycle, started by the WE HIGH to 
LOW transition, must begin within 100 ys of the falling 
edge of the preceding WE. If a subsequent WE HIGH 
to LOW transition is not detected within 100 us, the 
internal automatic programming cycle will commence. 
There is no page write window limitation. Effectively the 
page write window is infinitely wide, so long as the host 
continues to access the device within the byte load cy- 
cle time of 100 ps. 


Write Operation Status Bits 
The X28C64 provides the user two write operation 
status bits. These can be used to optimize a system 
write cycle time. The status bits are mapped onto the 
I/O bus as shown in Figure 1. 


Figure 1: Status Bit Assignment 


vo [ve|re]s | 4[3f2[s Jo] 
| RESERVED | 


TOGGLE BIT 
DATA POLLING 





DATA Polling (1/07) 

The X28C64 features DATA Polling as a method to in- 
dicate to the host system that the byte write or page 
write cycle has completed. DATA Polling allows a sim- 
ple bit test operation to determine the status of the 
X28C64, eliminating additional interrupt inputs or exter- 
nal hardware. During the internal programming cycle, 
any attempt to read the last byte written will produce 
the complement of that data on 1/07 (i.e., write data = 
Oxxx 10x, read data = 1xxx xxxx). Once the program- 
ming cycle is complete, I/O7 will reflect true data. Note: 
If the X28C64 is in the protected state and an illegal 
write operation is attempted DATA Polling will not 
operate. 


Toggle Bit (1/Og) 

The X28C64 also provides another method for deter- 
mining when the internal write cycle is complete. Dur- 
ing the internal programming cycle |/Og will toggle from 
one to zero and zero to one on subsequent attempts to 
read the device. When the internal cycle is complete 
the toggling will cease and the device will be accessi- 
ble for additional read or write operations. 
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DATA POLLING 1/07 
Figure 2a: DATA Polling Bus Sequence 


Vin 


NN PN Od 
Vor 

READY 
Ta, GD, Gn, Gn, GE | 


Figure 2b: DATA Polling Software Flow DATA Polling can effectively halve the time for writing 
to the X28C64. The timing diagram in Figure 2a illus- 
trates the sequence of events on the bus. The software 


flow diagram in Figure 2b illustrates one method of im- 
; plementing the routine. 





WRITES 
COMPLETE? 


SAVE LAST DATA 
AND ADDRESS 
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THE TOGGLE BIT I/Og 
Figure 3a: Toggle Bit Bus Sequence 


X28C64 
READY 


*Beginning and ending state of I/Og will vary. 





Figure 3b: Toggle Bit Software Flow The Toggle Bit can eliminate the software housekeep- 
ing chore of saving and fetching the last address and 
data written to a device in order to implement DATA 
Polling. This can be especially helpful in an array com- 
prised of multiple X28C64 memories that is frequently 
updated. The timing diagram in Figure 3a illustrates the 
sequence of events on the bus. The software flow dia- 
gram in Figure 3b illustrates a method for testing the 
Toggle Bit. 





COMPARE 
ACCUM WITH 


ADDR n 
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HARDWARE DATA PROTECTION 


The X28C64 provides three hardware features (com- 
patible with X2864A) that protect nonvolatile data from 
inadvertent writes. 


© Noise Protection—A WE pulse less than 20 ns will 
not initiate a write cycle. 


® Default Voc Sense—All write functions are inhibited 
when Vcc is <3V. 


® Write Inhibit—Holding either OE LOW, WE HIGH, or 
CE HIGH will prevent an inadvertent write cycle 
during power-on and power-off, maintaining data 
integrity. 


SOFTWARE DATA PROTECTION 


The X28C64 offers a software controlled data protec- 
tion feature. The X28C64 is shipped from Xicor with the 
software data protection NOT ENABLED; that is, the 
device will be in the standard operating mode. In this 
mode data should be protected during power-up/-down 
operations through the use of external circuits. The 
host would then have open read and write access of 
the device once Vcc was stable. 
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The X28C64 can be automatically protected during 
power-up and power-down without the need for exter- 
nal circuits by employing the software data protection 
feature. The internal software data protection circuit is 
enabled after the first write operation utilizing the soft- 
ware algorithm. This circuit is nonvolatile and will re- 
main set for the life of the device unless the reset com- 
mand is issued. 


Once the software protection is enabled, the X28C64 is 
also protected from inadvertent and accidental writes 
in the powered-on state. That is, the software algorithm 
must be issued prior to writing additional data to the 
device. 


SOFTWARE ALGORITHM 


Selecting the software data protection mode requires 
the host system to precede data write operations by a 
series of three write operations to three specific ad- 
dresses. Refer to Figure 4a and 4b for the sequence. 
The three byte sequence opens the page write window 
enabling the host to write from one to sixty-four bytes 
of data.(19) Once the page load cycle has been com- 
pleted, the device will automatically be returned to the 
data protected state. 


Note: (10) Once the three byte sequence is issued it must be 
followed by a valid byte or page write operation. 
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SOFTWARE DATA PROTECTION 
Figure 4a: Timing Sequence—Byte or Page Write 


pam am ae 
Ov 


WRITE 
DATA AA WRITES PROTECTED 
ADDRESS 1555 





Figure 4b: Write Sequence for Regardless of whether the device has previously been 
Software Data Protection protected or not, once the software data protected al- 
gorithm is used and data has been written, the X28C64 

WRITE DATA AA will automatically disable further writes unless another 

TO command is issued to cancel it. If no further commands 

ADDRESS 1555 are issued the X28C64 will be write protected during 


power-down and after any subsequent power-up. 


Note: Once initiated, the sequence of write opera- 


WRITE ost 55 tions should not be interrupted. 
ADDRESS OAAA 
WRITE DATA AO 
TO 
ADDRESS 1555 


BYTE/PAGE LOAD 


ENABLED 


WRITE DATA XX 
TO 
ANY ADDRESS 


‘ 
’ 
WRITE LAST BYTE 
TO 
LAST ADDRESS 


AFTER two 


RE=ENTERS DATA 
PROTECTED STATE 
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RESETTING SOFTWARE DATA PROTECTION 
Figure 5a: Reset Software Data Protection Timing Sequence 


= 
Vee DATA AA =a STANDARD 
ADDRESS 1555 WC OPERATING 
| ceniaiaimaneeimmenemaememnes 


MODE 
= 





pure eee oe to Deactivate In the event the user wants to deactivate the software 
oftware Data Protection data protection feature for testing or reprogramming in 
an E2PROM programmer, the following six step algo- 
WRITE DATA AA rithm will reset the internal protection circuit. After two, 


TO the X28C64 will be in standard operating mode. 
ADDRESS 1555 


WRITE DATA 55 
TO 
ADDRESS OAAA 
WRITE DATA 80 
TO 
ADDRESS 1555 


Note: Once initiated, the sequence of write opera- 
tions should not be interrupted. 


WRITE DATA AA 
TO 
ADDRESS 1555 


WRITE DATA 55 
TO 
ADDRESS OAAA 


WRITE DATA 20 
TO 
ADDRESS 1555 
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SYSTEM CONSIDERATIONS 


Because the X28C64 is frequently used in large memo- 
ry arrays it is provided with a two line control architec- 
ture for both read and write operations. Proper usage 
can provide the lowest possible power dissipation and 
eliminate the possibility of contention where multiple 
!/O pins share the same bus. 


To gain the most benefit it is recommended that CE be 
decoded from the address bus and be used as the pri- 
mary device selection input. Both OE and WE would 
then be common among all devices in the array. For a 
read operation this assures that all deselected devices 
are in their standby mode and that only the selected 
device(s) is outputting data on the bus. 


Because the X28C64 has two power modes, standby 
and active, proper decoupling of the memory array is of 
prime concern. Enabling CE will cause transient current 
spikes. The magnitude of these spikes is dependent on 
the output capacitive loading of the I/Os. Therefore, 
the larger the array sharing a common bus, the larger 
the transient spikes. The voltage peaks associated with 
the current transients can be suppressed by the proper 
selection and placement of decoupling capacitors. As a 
minimum, it is recommended that a 0.1 wF high fre- 
quency ceramic capacitor be used between Vcc and 
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GND at each device. Depending on the size of the ar- 
ray, the value of the capacitor may have to be larger. 


In addition, it is recommended that a 4.7 uF electrolytic 
bulk capacitor be placed between Vcc and GND for 
each eight devices employed in the array. This bulk ca- 
pacitor is employed to overcome the voltage droop 
caused by the inductive effects of the PC board traces. 


FUNCTIONAL DIAGRAM 


x 
BUFFERS 65,536-BIT 
LATCHES E2PROM 
AND ARRAY 


Ao -Ata DECODER 


ADDRESS 
INPUTS 


Y 
Parcnee VO BUFFERS 
as AND LATCHES 
DECODER 


CONTROL 
LOGIC 
AND WO9-V07 


a | 


TIMING DATA INPUTS/OUTPUTS 
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ORDERING INFORMATION 
64K E2PROMs 


Device 
Order Organization 
Number 


rs] 
wl sexe | | 
2s[ ereaxe |_| 
Teteexe | 
a] ete2xe | 
Teteexe 
Tereexe | 
i 
ci 
Fl 
a 
i 
a 









Range| Time | Technology Level 
|p| D| ¢|Ft}F2| kK 
me Standard 


|G 

= 

fa 

ph See Standard 
reo, ie Standard 
fea 
ee 
al 
ei 
ie 


— 


—- | —+ 


a 
ma Standard 
aah Standard 
a Standard 
| + |20ons| cmos | Standard _ 
| | + |2sons| cmos | Standard | 
io A | |_| + |s00ns| cmos | standard | 
| fet {| | | tT tT ft {sons} cmos | standard | 
xesceai-20| sis2x8 | | [el | | | | | | { + |200ns| cmos | Standard _ 
xeaceapi25| sisaxe | | |e] | | | | {| | | 1 | 2s0ns| cmos | standard | 
xscean!_| stozxs | | [el | | | | | | | 1 |300ns| cmos | Standard | 
xesceapi-s6{ sis2x8 | | |e{ | | | | | | | 1 [3s0ns} cmos | Standard | 


Key: 

ft = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to + 85°C 

M = Military = —55°C to + 125°C 

T = Ultra High Temp. = 0°C to + 150°C 


mM EK 1K | OK LK TK |X 
MiP |S 1 Me] ] fh 
O10}/a/a)/a10/10 
QI1Q1O/O}/Q1O/O 
D1 | O11 Oo] o 1 oO 
BR/KRJ/R[RIRIA LA 
U|U|U)D)0)0\| 0 
-) mm | 
NISia alo 


| 


| 200 ns | 
| 250 ns | 
| 300 ns | 
| 350 ns | 
|200ns| CMOS | Standard 
| 250 ns | 
300 ns | 
| 350 ns | 


x< 
N 
fo) 
Q 
> 
& 
vu 
ie) 
ol 
Uv 
= 
° 
° 
@ 
a 
2 
=] 
© 








K 1K 1K | xX 
N/M} 1D 
oa o-oo) 
QO10O};0};0 
DD/HD! 
BR(BR(BIK 
Ol1O/910 
wo nm |r 
a alo 


S = Plastic Small Outline Gull Wing 
P = 28-Lead Plastic DIP 
D = 28-Lead Cerdip 
C = Side Braze 
F1 = 28-Lead Ceramic Fiat Pack for X2864A, 
X2864B, X2864H and X28C64 
Ceramic Flat Pack for X28256 and X28C256 
28-Pin Ceramic Pin Grid Array 
32-Lead J-Hook Plastic Leaded Chip Carrier 
Seen Ceramic Leadless Chip Carrier (Solder 
ea 
32-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 


F. 


Oo maxn 
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ORDERING INFORMATION 
64K E2PROMs (Continued) 





Device 
Order 
Number 


Ss 
xzacear-20 | sisaxs | | 
st 
Ea 


















El 
el 
os 
Fa 
i 
pesceak2o | eteaxe | 
resceakes | eeaxe |_| 
xesceak | eieaxe |_| 
resceakas| eieexe | | 
esceakizo| aieaxe |_| 
reaceaki2s| aisexe |_| 
esceaki | eteaxe | | 
xeaceanias| eteaxe | 





: ra Range; Time | Technology 





Processing 
Level 


200s | cMos | Standard | 
|250ns | cmos | Standard_ 
|300ns | CMOS | Standard 
|350ns | CMOS | Standard 
|200ns | CMOS | Standard _ 
|250ns | CMOS | Standard _ 
}300ns | CMOS | Standard _ 
|350ns | CMOS | Standard _ 
[200ns| Mos | Standard _ 
[250ns| MOS | Standard _ 
[300ns | Mos | Standard _ 
| 850 ns | 
| 200 ns | 
| 250 ns | 
| 800 ns | 
| 850 ns | 


















+ = Blank = Commercial = O0°C to + 70°C 
| = Industrial = —40°C to + 85°C 


M 
T 


Ss 
Pp 
D 
Cc 
FA 


F2 


K 
J 
E 
G 


2-105 


= Military = —55°C to + 125°C 
= Ultra High Temp. = 0°C to + 150°C 


= Plastic Small Outline Gull Wing 

= 28-Lead Plastic DIP 

= 28-Lead Cerdip 

= Side Braze 

= 28-Lead Ceramic Flat Pack for X2864A, 
X2864B, X2864H and X28C64 
Ceramic Flat Pack for X28256 and X28C256 
28-Pin Ceramic Pin Grid Array 
32-Lead J-Hook Plastic Leaded Chip Carrier 
Seay Ceramic Leadless Chip Carrier (Solder 

eal 

= 32-Pad Ceramic Leadless Chip Carrier (Glass 

Frit Seal) 
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ORDERING INFORMATION 
64K E2PROMs (Continued) 


Device 
Order Organization 
Number 


X28C64J-20 8192x8 
X28C64J-25 8192x8 
















Range; Time | Technology Level 


| 200ns | CMOS | Standard 
| 250ns| CMOS | Standard 
r300ns | _oMOS | Standard 
| 350ns| CMOS | Standard 
| 200 ns | 
| 250 ns | 















S| 
ie 
= 
xzecess | staax8 | 
eacen-35 | sie2x8 | | 
yeacesi20| ste2xe | | 
xeacentas| stezx8 | | 
xeecean | sis2xs | 
xeeceasa5| si92xe | | 
ze 
= 
x 
ea 
Ea 
Ls 
= 
ce 


Standard 
F200 ns | CMOS | Standard 
|360ns| CMOS | Standard _ 


| 200 ns | 
| 250 ns | 
| 800 ns | 
| 8350 ns | 
| 200ns| CMOS | Standard | 
| 250 ns | 
| 300 ns | 
| 350 ns | 


X28C64E-35 













Key: 

+ = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to + 85°C 

M = Military = —55°C to + 125°C 

T = Ultra High Temp. = 0°C to + 150°C 


S = Plastic Small Outline Gull Wing 
P = 28-Lead Plastic DIP 


28-Lead Ceramic Flat Pack for X2864A, 
X2864B, X2864H and X28C64 
Ceramic Flat Pack for X28256 and X28C256 


F. 
28-Pin Ceramic Pin Grid Array 
32-Lead J-Hook Plastic Leaded Chip Carrier 
Sean Ceramic Leadless Chip Carrier (Solder 
ea 
= 32-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 
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ORDERING INFORMATION 
64K E2PROMs (Continued) 


ee Package Temp. | Access| Process | Processing 
onder Range} Time | Technology Level 


ae }P [o/c lrilr2/K[u/e |G) 


X28C64G-20 8192x8 CMOS Standard 
X28C64G-25 8192x8 CMOS Standard 
X28C64G 8192x8 CMOS Standard 


X28C64G-35 CMOS | Standard 
X28C64GI-20 Seance CMOS | Standard 
X28C64G-25 | | fe] 1 | 250ns| cmos | Standard 
X28C64GI CMOS | Standard 
X28C64GI-35 CMOS | Standard 





+ = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to + 85°C 

M = Military = —55°C to + 125°C 

T = Ultra High Temp. = 0°C to + 150°C 


S = Plastic Small Outline Gull Wing 
P = 28-Lead Plastic DIP 
D = 28-Lead Cerdip 
C = Side Braze 
F1 = 28-Lead Ceramic Flat Pack for X2864A, 
X2864B, X2864H and X28C64 
F2 = Ceramic Flat Pack for X28256 and X28C256 
K = 28-Pin Ceramic Pin Grid Array 
J = 32-Lead J-Hook Plastic Leaded Chip Carrier 
E= eeeh Ceramic Leadless Chip Carrier (Solder 
ea 
G = 32-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 








LIMITED WARRANTY 

Devices sold by Xicor, inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 

Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 
Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 

In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 

detection and correction, redundancy and back-up features to prevent such an occurrence. 

Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 


1.460 (37.08) 
| 1.400 (35.56) | 
ee enh eee fan eee eel eer meebo fef__f_f__f_4_._ 12) f f 1 | 


ee 


0.550 (13.97) 
0.510(12.95) 


L 


| 0.085 (2.16) 
REF. 0.040 (1.02) 








i: .160 (4.06) 





SEATING ECTS 
Sone 0.125 (3.17) 
0.150 (3.81) ' 
0.125 (3.17) | 0.030 (0:78) 
0.015 (0.38) 
ej jx 9:110(2.79) __ 9.062 (1.57) __ 0.020 (0.51) 
0.090 (2.29) * 0.050 (1.27) ~* 0.016 (0.41) 


0.610 (15.49) 
0.590 (14.99) i 





TYP. 0.010 (0.25) 





PPIO28 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 


2-108 


X28C64, X28C64I 





PACKAGING INFORMATION 


28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 


1.490 (37.85) 
as. 435 (36. 


0. sales 49) 
aa i 70) 
PIN 1 
Lo. 100 (2.54 
1.300 (33.02)- aco 





any 0.035 (0.89) 
SEATING ans [Paez .225 (5.72) 
N ee 
aie 0.140 (3.56) 
0.200 (5.08 
eer 0.060 (1.52) 
’ . 0.015 (0.38) 
__ 0.070(1.78) a z 0.026 (0.66) 
0.110(2.79) > | 0.030 (0.76) 0.014 (0.36) 
0.090(2.29) || TYP. 0.055 (1.40) TYP. 0.018 (0.46) 
TYP. 0.018 (0.46) 
0.620(15.75) 
0.590 (14.99) 


TYP. 0.614(15.60) 





TYP. 0.010 (0.25) 


HD1028 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
28-LEAD CERAMIC FLAT PACK TYPE F1 


1.000 £0.010 
PIN 1 INDEX 





0.019 (0.48) 


oie 0.015 (0.38) 
=F 











rc 0.050 (1.27) BSC 


= 








al 0.045 (1.14) MAX. 


| = So 
| = 


an sy c oie ai 







0.006 (0.15) 
0.003 (0.08) 0.130 (3.30) 
ra =: 0.090 (2.29) 
0.370 (9.40 
|. os .640 250 (6.35) 0.180 (4.57) 0.040 (1.02) _ 
TYP. 0.300 2 PLCS. MIN. 0.026 (0.66) 


CAF028 


NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. CASE OUTLINE FOR X2864A, X2864B, X2864H AND X28C64 
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PACKAGING INFORMATION 
28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K 


® 
o 
® 
@ 
© 
® 





r7 8. 0.008 | 
0.050 
i ; | 
0.075 ‘---> : LEADS 4, 12,18 & 
49,075, NOTE: LEADS 4, 12, 18&26 
TYP. 0.075 
0.100 + 0.005 
ALL LEADS 4 CORNERS 0.090 £ 0.010 
(2.34£0.25) 
PIN 1 INDEX 0.067 £0.005 
0.018 0.002 





0.650 £0.010 
(16.51 £0.25) 


—— 0.550 £0.010 —— 0.180#0.005 
(4.57£0.13) 


(14.00 # 0.25) 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 


CKC028 
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X28C64, X28C64I 





PACKAGING INFORMATION 


32-LEAD PLASTIC LEADED CHIP CARRIER PACKAGE TYPE J 
0.420 (10.67) 





0.050 (1.27) TYP. 


SEATING PLANE 










a + 0.004 LEAD 
{0.021 (0.53) CO = PLANARITY 
0.013 (0.33) as 
+ 0.045 (1.14) x 45° TYP. 0.017 (0.43) 0.015 (0.38) 
0.495 (12.57) 0.095 (2.41) 
0.485 (12.32) 0.060(1.52) | 
0.453 (11.51) 500 4) 
0.447 (11.35) 
TYP. 0.450 (11.43) THE, O15003.49) 
0.048 (1.22) 
0.042 (1.07) i 


0.595(15.11) 4 


0.585 (14.86) 
TYP. 0.590 (14.99) 


0.553 (14.05) 


0.547 (13.89) 
TYP. 0.550 (13.97) 





3° TYP. 


PJGO32 
NOTES: 


1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. DIMENSIONS WITH NO TOLERANCE FOR REFERENCE ONLY 
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X28C64, X28C64I 





PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E 
0.020 (0.51) x 45° REF. 





= 






0.107 (2.72) 
0.077 (1.96) 


0.015 (0.38) 
0.003 (0.08) 


0.055 (1.39) 


0.045 (1.14) 
TYP. (4) PLCS. 


oy 


R TYP. 


| ee 
0.040 (1.02) x 45° REF. 
| rere : Rayeucs. : 


0.028 (0.71) 

0.022 (0.56) (>) PLCS. 
0.458 (1 1 63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 
0.458 (11.63) 0.120(3.08) 






0.060 (1 52) 7 





+-0.300(7.62)->| 






Pres 22) 
0.540 (13.71) 


0. aoee 0.558 (14.17) 





32 1 PIN 1 INDEX CORNER —7~ 


CEG032 


NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT + 0.005 (0.127) 
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X28C64, X28C64I 





PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G 
0.020 (0.51) x 45° REF. 





= 












0.107 (2.72) 
0.077 (1.96) 
0.015 (0.38) 
— 9,003 (0.08) * TP: 
0.055 (1.39) 
one § 14) 
\ 0.015 (0.38) TYP. (4) PLCS. 
eS ee 
| | mn ee ° 
x ee ee Oe ayeleee ba 
0.028 (0-71) (5) prog 
0.022 (0.56) 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 
0.458 (11.63) 0.120 (3.05) 
+-0.300 (7.62)—>} 0.060 (1.52) 7 






0.560 (14.22) 
0.540 (13.71) 


0.558 (14.17) 


1 


32 1 PIN 1 INDEX CORNER —7 


CGG032 
NOTES: 
1. ALL DIMENSIONS IN INCHES (JIN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT + 0.005 (0.127) 
3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS 
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NOTES 
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Sales Offices 





U.S. Sales Offices 


Northeast Area _ 

Xicor, Inc. 

Montvale Executive Park 

91 Montvale Avenue 

Stoneham, Massachusetts 02180 
Phone: 617/279-0220 

Telex: 230322889 

Fax: 617/279-1132 


Southeast Area 
Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 305/767-8010 
TWX: 510-100-7141 
Fax: 305/767-8912 


Mid-Atlantic Area 


Xicor, Inc. 

Patriot Square 

39 Mill Plain Road 

Danbury, Connecticut 06810 
Phone: 203/743-1701 
Telex: 230853137 

Fax: 203/794-9501 


North Central Area 

Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, lilinois 60173 
Phone: 312/490-1310 
TWX: 910-997-3663 

Fax: 312/490-0637 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 


Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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International Sales Offices 


Northern Europe Area 


Xicor Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 
United Kingdom 
Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 
Xicor GmbH 
Forsthausstrasse 1 

D-8013 Haar bei Muenchen 
West Germany 

Phone: (49) 89/463089 
Telex: 5213883 

Fax: (49) 89/4605472 


Far East Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 


9/88 Stock No. 200-181 
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ADVANCED INFORMATION ® 





64K Military X28C64M 8K x 8 Bit 





Electrically Erasable PROM 





FEATURES DESCRIPTION 
e LOW Power CMOS The Xicor X28C64 is a 8K x 8 E2PROM, fabricated with 
—60 mA Active Current Max. Xicor’s proprietary, high performance, floating gate 
—200 yA Standby Current Max. CMOS technology. Like all Xicor programmable non- 
© Fast Write Cycle Times volatile memories the X28C64 is a 5V only device. The 
—64-Byte Page Write Operation X28C64 features the JEDEC approved pinout for byte- 
—Byte or Page Write Cycle: 5 ms Typical wide memories, compatible with industry standard 
—Complete Memory Rewrite: 0.625 Sec. ae 
Typical The X28C64 supports a 64-byte page write operation, 
—Effective Byte Write Cycle Time: 78 ys effectively providing a 78 ys/byte write cycle and en- 
Typical abling the entire memory to be typically written in 0.625 


seconds. The X28C64 also features DATA Polling, a 
system software support scheme used to indicate the 
early completion of a write cycle. In addition, the 
X28C64 includes a user-optional software data protec- 


e Software Data Protection 
e End of Write Detection 
—DATA Polling 


—Toggle Bit : tion mode that further enhances Xicor’s hardware write 
¢ Simple Byte and Page Write protect capability. 

—Single TTL Compatible WE Signal 

—Internally Latched Address and Data Xicor E2PROMs are designed and tested for applica- 


tions requiring extended endurance. Data retention is 


—dAutomatic Write Timin 
= dees 9 specified to be greater than 10 years. 


e JEDEC Approved Byte-Wide Pinout 





PIN CONFIGURATIONS 


CERDIP 
FLAT PACK Loc 


Ay Aiz NC NC Vcc WE NC 


1/0, 


@" @” @" @ 
/' V0, 


@” ©” @* 
Ay 


VYOs if 6 


1/07 


CE 


ate © ©” X28C64 
As Je3 (BOTTOM VIEW) 
A2 3 X28C64 @ 
P VIE 
” x28C64 | apes MOP NEW 
ho i ©) 


Oo Y733 





O01 /O2 Vss NC 1/03 1/06 1/05 


0100-2 
Address Inputs 


Data Input/Output 
Write Enable 

Chip Enable 
Output Enable 
+5V 

Ground 

No Connect 





©Xicor, 1988 Patents Pending x49 Characteristics subject to change without notice 
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ABSOLUTE MAXIMUM RATINGS* *COMMENT 

Temperature Under Bias.................. —65°C to + 135°C Stresses above those listed under “Absolute Maximum Rat- 

Storage Temperature ................008% — 68°C to + 150°C ings” may cause permanent damage to the device. This is a 

Voltage on any Pin with stress rating only and the functional operation of the device at 
Respect to Ground............... ese e eee —1.0V to +7V these or any other conditions above those indicated in the op- 

D.C. Output Current........... cee cece eect eee eens 5mA erational sections of this specification is not implied. Exposure 

Lead Temperature to absolute maximum rating conditions for extended periods 
(Soldering, 10 Seconds) ............. ccc eee ee eee 300°C may affect device reliability. 


D.C. OPERATING CHARACTERISTICS 
Ta = —58°C to + 125°C, Voc = +5V +10%, unless otherwise specified. 






Parameter Test Conditions 
Typ.(1) 
loc Voc Current (Active) = — 
(TTL Inputs) 





ale 
Isp, Voc Current (Standby) mA | CE = Viy, OE = ViL 
(TTL Inputs) All|/O’s = Open 
Other Inputs = Vi 
Voc Current (Standby) 100 pA 

(CMOS Inputs) 


All!/O’s = Open 
Other Inputs = Don’t Care 


tj input Leakage Current | | | 10 | A |Vin=GNDtoVoo 
Lo | Output Leakage Current] | | 10, | A [Vout = GNDtoVogCE= Vy 
Vii) |InputLow Voltage —s|-1.0} | os | v | 
Vix@_[inputHigh Voltage | 20 | [Voc +40} V | 
Vor__|OutputLowVottage | | | 04 | Vp = 2tmA 










Von | OutputHighVottage | 24 | | | Vd lon = —400pA 


TYPICAL POWER-UP TIMING 


CAPACITANCE Ta = 25°C, f = 1.0 MHz, Voc = 5V 


| __ Symbol | Test, 
Input/Output Capacitance 
Input Capacitance 


A.C. CONDITIONS OF TEST MODE SELECTION 


Input Pulse Levels; OV to 3.0V 


Input Rise and 








Parameter 
Power-Up to Read Operation 
Power-Up to Write Operation 


















Conditions 


Vin = OV 






















| _ Mode || /0_|_—~Power_| 









| [ce | oe | We 
(ees a a 
Pt write Ty Active 
Timing Levels Write Inhibit 
utp Loed Ja TTL Gate and) [Tex Wits int 
SLOP TTT wort tonivat T 


Notes: (1) Typical values are for Ta = 25°C and nominal supply voltage. 
(2) Vi_ min. and Vij max. are for reference only and are not tested. 
(3) This parameter is periodically sampled and not 100% tested. 
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A.C. CHARACTERISTICS 
Ta = —55°C to + 125°C, Voc = +5V +10%, unless otherwise specified. 


Read Cycle Limits 


tac Read Cycle Time 
ltce __| Chip Enable Access Time 


t 
tc 


Address Access Time 
toe Output Enable Access Time 


RC 

E 

CE Low to Active Output 

OE Low to Active Output 

CE High to High Z Output 
OH 


OE High to High Z Output 
t Output Hold from 
Address Change 


Read Cycle 





ADDRESS 


¥—_—t o¢ 
CE 


Vin aaa 


<¢q——t, z—_ >| tonz 
— P| toz tuz 


DATA 1/0 SOK para vans XXX KOK para vaio 


—t,,-—_—— 


WE 





Notes: (4) t_z min. and to,z min. are shown for reference only, they are periodically characterized and are not tested. 


(5) tyz max. and toyz max. are measured from the point when CE or OE return high (whichever occurs first) to the time 
when the outputs are no longer driven. tyz min. and toyz min. are shown for reference only, they are periodically 
characterized and are not tested. 
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Write Cycle Limits 


Write Cycle Time 


Address Setup Time 
Address Hold Time 15 


| tes Write Setup Time 


has 
tas i 
taH i 
tcs i 
ton 
tow 
| tory | COEHighHold Time 
[we | WE Pate wecin | 
1 





WE Controlled Write Cycle 


twe 
appress KKK 


<———— tas > tan—> 


Sk VALI IL | 


/LH WAAANANT 


~<t-—~ foes toen 


$$$ twp—__» 


twen 
ae 


DATA IN KXKKKK Bava OK RX KKH KXKKO— 


Q—_——— tpg —___—— tou 


DATA OUT —————[— 


0100-5 


WAN 





Note: (6) Typical values are for Ta = 25°C and nominal supply voltage. 
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CE Controlled Write Cycle 


two 


ADDRESS SE ED COCO OCOCOOC OC OOO 


<¢———t 4,; ——> | <¢—_—_t 4. ——_ > 
<._——__—_—__Icw 


ZZ ey [Sw 


cane rae “YZZZZZ{ZZZ~- 


paTAIN XOXKX Se XXX] [XXXXX 


<——_—— t p95 ——> <4 — I}, 


HIGH Z 
DATA OUT 





Page Write Cycle 


(8) eADoRESS a DX XE =X T RRR 
RRRRRREREX XX >X>xT ast oe) 


BYTEO BYTE1 BYTE n BYTE n+#1 BYTE n#2 
twe 


*For each successive write within the page write operation, Ag—A;2 should be the same or 
writes to an unknown address could occur. 





Notes: (7) Between successive byte writes within a page write operation, OE can be strobed LOW: e.g. this can_be done with CE 
and WE HIGH to fetch data from another memory device within the system for the next write; or with WE HIGH and CE 
LOW effectively performing a polling operation. 


(8) The timings shown above are unique to page write operations. Individual byte load operations within the page write must 
conform to either the CE or WE controlled write cycle timing. 
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DATA Polling Timing Diagram() 


twe 


* |/Og beginning and ending state will vary, depending upon actual two. 


SYMBOL TABLE 
WAVEFORM 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 
May change 
from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings. 
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OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing: 
State Not 
Known 
Center Line 
is High 
Impedance 
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PIN DESCRIPTIONS 


Addresses (Ap~-A42) 
The Address inputs select an 8-bit memory location 
during a read or write operation. 


Chip Enable (CE) 

The Chip Enable input must be LOW to enable all 
read/write operations. When CE is HIGH, power con- 
sumption is reduced. 


Output Enable (OE) 
The Output Enable input controls the data output buff- 
ers and is used to initiate read operations. 


Data In/Data Out (I/O9-1/07) 
Data is written to or read from the X28C64 through the 
1/O pins. 


Write Enable (WE) 
The Write Enable input controls the writing of data to 
the X28C64. 


DEVICE OPERATION 


Read 

Read operations are initiated by both OE and CE LOW. 
The read operation is terminated by either CE or OE 
returning HIGH. This 2-line control architecture elimi- 
nates bus contention in a system environment. The 
data bus will be in a high impedance state when either 
OE or CE is HIGH. 


Write 

Write operations are initiated when both CE and WE 
are LOW and OE is HIGH. The X28C64 supports both 
a CE and WE controlled write cycle. That is, the ad- 
dress is latched by the falling edge of either CE or WE, 
whichever occurs last. Similarly, the data is latched in- 
ternally by the rising edge of either CE or WE, whichev- 
er occurs first. A byte write operation, once initiated, 
will automatically continue to completion, typically with- 
in 5 ms. 


Page Write Operation 

The page write feature of the X28C64 allows the entire 
memory to be written in 0.625 seconds. Page write al- 
lows two to sixty-four bytes of data to be consecutively 
written to the X28C64 prior to the commencement of 
the internal programming cycle. The host can fetch 
data from another location within the system during a 
page write operation (change the source address), but 
the page address (Ag through A192) for each subse- 
quent valid write cycle to the part during this operation 
must be the same as the initial page address. 


The page write mode can be initiated during any write 
operation. Following the initial byte write cycle, the host 
can write an additional one to sixty-three bytes in the 
same manner as the first byte was written. Each suc- 
cessive byte load cycle, started by the WE HIGH to 
LOW transition, must begin within 100 js of the falling 
edge of the preceding WE. If a subsequent WE HIGH 
to LOW transition is not detected within 100 ys, the 
internal automatic programming cycle will commence. 
There is no page write window limitation. Effectively the 
page write window is infinitely wide, so long as the host 
continues to access the device within the byte load cy- 
cle time of 100 ps. 


Write Operation Status Bits 
The X28C64 provides the user two write operation 
status bits. These can be used to optimize a system 
write cycle time. The status bits are mapped onto the 
1/O bus as shown in Figure 1. 


Figure 1: Status Bit Assignment 


vo [op|re|s[4{s]2]1 Jo) 
| | RESERVED | 


TOGGLE BIT 
DATA POLLING 





DATA Polling (1/07) 

The X28C64 features DATA Polling as a method to in- 
dicate to the host system that the byte write or page 
write cycle has completed. DATA Polling allows a sim- 
ple bit test operation to determine the status of the 
X28C64, eliminating additional interrupt inputs or exter- 
nal hardware. During the internal programming cycle, 
any attempt to read the last byte written will produce 
the complement of that data on I/O7 (i.e., write data = 
Oxxx xxxx, read data = 10x xxx). Once the program- 
ming cycle is complete, |/O7 will reflect true data. Note: 
If the X28C64 is in the protected state and an illegal 
write operation is attempted DATA Polling will not 
operate. 


Toggle Bit (I/Og) 

The X28C64 also provides another method for deter- 
mining when the internal write cycle is complete. Dur- 
ing the internal programming cycle |/Og will toggle from 
one to zero and zero to one on subsequent attempts to 
read the device. When the internal cycle is complete 
the toggling will cease and the device will be accessi- 
ble for additional read or write operations. 
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DATA POLLING 1/07 
Figure 2a: DATA Polling Bus Sequence 


Vv 
i gO en a =" 
Vou X20C64 
READY 
MomMin im Xan Xm Xm Xm ff XK 


Figure 2b: DATA Polling Software Flow DATA Polling can effectively halve the time for writing 
to the X28C64. The timing diagram in Figure 2a illus- 
trates the sequence of events on the bus. The software 
flow diagram in Figure 2b illustrates one method of im- 
plementing the routine. 





i 
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THE TOGGLE BIT I/O, 
Figure 3a: Toggle Bit Bus Sequence 


= Vo. 


0100-13 
*Beginning and ending state of |/Og will vary. 





Figure 3b: Toggle Bit Software Flow The Toggle Bit can eliminate the software housekeep- 
ing chore of saving and fetching the last address and 
data written to a device in order to implement DATA 
Polling. This can be especially helpful in an array com- 
prised of multiple X28C64 memories that is frequently 
updated. The timing diagram in Figure 3a illustrates the 
sequence of events on the bus. The software flow dia- 
gram in Figure 3b illustrates a method for testing the 
Toggle Bit. 





COMPARE 
ACCUM WITH 


ADDR n 
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HARDWARE DATA PROTECTION 


The X28C64 provides three hardware features (com- 
patible with X2864A) that protect nonvolatile data from 
inadvertent writes. 


® Noise Protection—A WE pulse less than 20 ns will 
not initiate a write cycle. 


® Default Vcc Sense—All write functions are inhibited 
when Vcc is <3V. 


® Write Inhibit—Holding either OE LOW, WE HIGH, or 
CE HIGH will prevent an inadvertent write cycle 
during power-on and power-off, maintaining data 
integrity. 


SOFTWARE DATA PROTECTION 


The X28C64 offers a software controlled data protec- 
tion feature. The X28C64 is shipped from Xicor with the 
software data protection NOT ENABLED; that is, the 
device will be in the standard operating mode. In this 
mode data should be protected during power-up/-down 
operations through the use of external circuits. The 
host would then have open read and write access of 
the device once Vcc was stable. 
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The X28C64 can be automatically protected during 
power-up and power-down without the need for exter- 
nal circuits by employing the software data protection 
feature. The internal software data protection circuit is 
enabled after the first write operation utilizing the soft- 
ware algorithm. This circuit is nonvolatile and will re- 
main set for the life of the device unless the reset com- 
mand is issued. 


Once the software protection is enabled, the X28C64 is 
also protected from inadvertent and accidental writes 
in the powered-on state. That is, the software algorithm 
must be issued prior to writing additional data to the 
device. 


SOFTWARE ALGORITHM 


Selecting the software data protection mode requires 
the host system to precede data write operations by a 
series of three write operations to three specific ad- 
dresses. Refer to Figure 4a and 4b for the sequence. 
The three byte sequence opens the page write window 
enabling the host to write from one to sixty-four bytes 
of data.(19) Once the page load cycle has been com- 
pleted, the device will automatically be returned to the 
data protected state. 


Note: (10) Once the three byte sequence is issued it must be 
followed by a valid byte or page write operation. 
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SOFTWARE DATA PROTECTION 
Figure 4a: Timing Sequence—Byte or Page Write 


a am wee 
OV 


WRITE 
DATA AA WRITES PROTECTED 
ADDRESS 1555 


=f 





Figure 4b: Write Sequence for Regardless of whether the device has previously been 
Software Data Protection protected or not, once the software data protected al- 
gorithm is used and data has been written, the X28C64 

WRITE DATA AA will automatically disable further writes unless another 

TO command is issued to cancel it. If no further commands 

ADDRESS 1555 are issued the X28C64 will be write protected during 


power-down and after any subsequent power-up. 


Note: Once initiated, the sequence of write opera- 


WRITE ou 55 tions should not be interrupted. 
ADDRESS OAAA 
WRITE DATA AO 
TO 
ADDRESS 1555 
WRITE. DATA XX 
TO 
ANY ADDRESS 
iy 
t 
a 
WRITE LAST BYTE 


TO 
LAST ADDRESS 


BYTE/PAGE LOAD 
ENABLED 





AFTER two 


RE=ENTERS DATA 
PROTECTED STATE 


0100-16 
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RESETTING SOFTWARE DATA PROTECTION 
Figure 5a: Reset Software Data Protection Timing Sequence 


—f 
cc STANDARD 
DATA AA 55 = two OPERATING 
ADDRESS 1555 OAAA 


MODE 
ne 


(eter 





Figure 5b: Software Sequence to Deactivate In the event the user wants to deactivate the software 
Software Data Protection data protection feature for testing or reprogramming in 
an E2PROM programmer, the following six step algo- 
WRITE DATA AA rithm will reset the internal protection circuit. After twc, 

TO the X28C64 will be in standard operating mode. 
ADDRESS 1555 





Note: Once initiated, the sequence of write opera- 
tions should not be interrupted. 


WRITE DATA 55 
TO 
ADDRESS OAAA 


WRITE DATA 80 
TO 
ADDRESS 1555 


WRITE DATA AA 
TO 
ADDRESS 1555 


WRITE DATA 55 
TO 
ADDRESS OAAA 
WRITE DATA 20 
TO 
ADDRESS 1555 


2-130 


X28C64M 





SYSTEM CONSIDERATIONS 


Because the X28C64 is frequently used in large memo- 
ry arrays it is provided with a two line control architec- 
ture for both read and write operations. Proper usage 
can provide the lowest possible power dissipation and 
eliminate the possibility of contention where multiple 
1/O pins share the same bus. 


To gain the most benefit it is recommended that CE be 
decoded from the address bus and be used as the pri- 
mary device selection input. Both OE and WE would 
then be common among all devices in the array. For a 
read operation this assures that all deselected devices 
are in their standby mode and that only the selected 
device(s) is outputting data on the bus. 


Because the X28C64 has two power modes, standby 
and active, proper decoupling of the memory array is of 
prime concern. Enabling CE will cause transient current 
spikes. The magnitude of these spikes is dependent on 
the output capacitive loading of the I/Os. Therefore, 
the larger the array sharing a common bus, the larger 
the transient spikes. The voltage peaks associated with 
the current transients can be suppressed by the proper 
selection and placement of decoupling capacitors. As a 
minimum, it is recommended that a 0.1 pF high fre- 
quency ceramic capacitor be used between Vcc and 
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GND at each device. Depending on the size of the ar- 
ray, the value of the capacitor may have to be larger. 


In addition, it is recommended that a 4.7 uF electrolytic 
bulk capacitor be placed between Voc and GND for 
each eight devices employed in the array. This bulk ca- 
pacitor is employed to overcome the voltage droop 
caused by the inductive effects of the PC board traces. 


FUNCTIONAL DIAGRAM 


x 

BUFFERS 65,536-BIT 

LATCHES E2PROM 
AND ARRAY 


ae ee DECODER 


AODRESS 
INPUTS 


Y 
BUFFERS 
LATCHES 

AND 
DECODER 


(0 BUFFERS 
AND LATCHES 


CONTROL 
LOGIC —_—_———” 


AND WOo-V/07 
TIMING DATA INPUTS/OUTPUTS 


0100-19 


X28C64M 





ORDERING INFORMATION 
64K E2PROMs 






















Range| Time {Technology Level 
Number 
[s[P |p| clFi|Fa| Kk 


xesceapw-20 | eio2xe | | |e] | | | 
xeacesom-es | aiozxe | | [el | | 
eacespm | _stoaxe | | [el | | 
xeacesoma5 | sto2xe | | le} | | 
x2ecesDme-20| eiezxe | | [e| | | 
ea 
ia 














QO 


200 ns | 
250 ns 
300 ns. 
350 ns 
[200 ns | G 
xeacespme-25| siezxe | | || | | |250ns| CMOS _ |883 Rev. C, Class 8 
| 300ns| CMOS _ |883 Rev. C, Class 8 
[350ns| CMOS _ |883 Rev. C, Class 8 
200 ns. 
: 250 ns 
[300 ns 
350 ns 
200 ns 
250 ns. , 
300 ns 
350 ns 










QO};9 


Blank = Commercial = 0°C to + 70°C 
Industrial = —40°C to + 85°C 

Military = —55°C to + 125°C 

Ultra High Temp. = 0°C to + 150°C 


| 
alee 
al 
xeacearm | steaxe | | | 
xeacesrm-as | siezxe | | 
x2ecearmB-20| eio2xe | | 
x2ecesrMB-25| sie2xe | | | 
xescearme | siezxe | | 
x2ecesrMB-35| steaxe | | | 





Plastic Smail Outline Gull Wing 
Plastic DIP 
28-Lead Cerdip 
ide Braze 
28-Lead Ceramic Flat Pack for X2864A, 
X2864B, X2864H and X28C64 
Ceramic Flat Pack for X28256 and X28C256 
28-Pin Ceramic Pin Grid Array 
-Hook Plastic Leaded Chip Carrier 


ZTouvwnm az_+2 


mexN 


J 

32-Pad Ceramic Leadless Chip Carrier (Solder 
Seal) 

G = 32-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 
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ORDERING INFORMATION 
64K E2PROMs (Continued) 


Device 
Order Organization 
Number 


S| 
x2eceakm-20 | et92x8 | 
x2eceakm.25 | sie2x8 | | 
xeaceakm | sisax8 | | 
: fa 

ai 

i 

a 








Process Processing 
Technology Level 


Access 
Range| Time 
00 ns 





@) 


X28C64KM-35 8192 x8 
X28C64KMB-20} 8192x8 





NO 


eet 
xeaceakmp-s5| siezxs | | | | | | 



























x2acesem-20 | stoaxe | | | | | | 
xeaceaem25 | stoaxa | | | | | | 
xeaceaem | aiezxe | | [| | | | 
xeaceaemas | sisaxe | | | | | | | 
xeacesemB-20] eiezxe | | | | | | | 
xeaceseme.25| atozxe | | | | | | | 
xeaceaemB | etoaxs | | | | | | | | 
peaceseme-a5| sioaxs | | | | | | | 


Q;O 


ie) 





= Blank = Commercial = 0°C to + 70°C 
= Industrial = —40°C to + 85°C 

= Military = —58°C to + 125°C 

= Ultra High Temp. = 0°C to + 150°C 


Plastic Small Outline Gull Wing 

Plastic DIP 

28-Lead Cerdip 

Side Braze 

28-Lead Ceramic Fiat Pack for X2864A, 
X2864B, X2864H and X28C64 

Ceramic Flat Pack for X28256 and X28C256 
28-Pin Ceramic Pin Grid Array 

J-Hook Plastic Leaded Chip Carrier 

32-Pad Ceramic Leadless Chip Carrier (Solder 


® mexn TZouvwwn +~Z + 
rid wena 


ea 
32-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 
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ORDERING INFORMATION 
64K E2PROMs (Continued) 


Device 
race Organization Temp.|Access| Process Bi peeti 


Number 


S| 
x28C64GM-20 | si92x8 | | 
x28ce4am-25 | si92xe | | 
| steaxs | 
x2ece4Gm-35 | si92x8 | | 
X28C64GMB-20| 8192x8 | | 
-25| sto2xe | | 
X28C64GMB_ | 8192x8 | | 
35] ste2xe | | 





Industrial = —40°C to + 85°C 
M = Military = —55°C to + 125°C 
T = Ultra High Temp. = 0°C to + 150°C 


S = Plastic Smail Outline Gull Wing 
P = Plastic DIP 
D = 28-Lead Cerdip 
C = Side Braze 
F1 = 28-Lead Ceramic Flat Pack for X2864A, 
X2864B, X2864H and X28C64 
F2 = Ceramic Flat Pack for X28256 and X28C256 
K = 28-Pin Ceramic Pin Grid Array 
J = J-Hook Plastic Leaded Chip Carrier 


E = 32-Pad Ceramic Leadless Chip Carrier (Solder 
Seal) 

G = 32-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 

Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 
Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 
detection and correction, redundancy and back-up features to prevent such an occurrence. 


Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 


28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 


1.490 (37.85) 
a. 435 (36. — 


i 49) 
ae a 70) 
PIN 1 
| o:106 2.54 
1 oS 02) =) 





0.035 (0.89) 
_ qt 0.225 (5.72) 
SEATING = 
Sone \ iS 0.140 (3.56) 
0.200 (5.08) . 
recede Saar 0.060 (1.52) 
0.125 (3.18 
(3.18) 0.015 (0.38) 
__ 0:070 (1.78) __ 0.026 (0.66) 
0.110 (2.79) 0.030 (0.76) ~~ 9.014(0.36) 
9.090(2.29) | TYP. 0.055 (1.40) TYP. 0.018 (0.46) 
TYP. 0.018 (0.46) 
0.620 (15.75) 
___ 0-620 (15.75) 
0.590 (14.99) 


TYP. 0.614(15.60) 


TYP. 0.010 (0.25) 





HDI028 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
28-LEAD CERAMIC FLAT PACK TYPE F1 


1.000 0.010 
PIN 1 INDEX 
P 


SST 





0.019 (0.48) 


a 0.015 (0.38) 





ae 0.050 (1.27) BSC 
Ff 





oe 0.045 (1.14) MAX. 


| =4 
MAX. 


i sel te a 






0.006 (0.15) 


| 0.003 (0.08) 
rere 


0.130 (3.30) 
_1 0.090 (2.29) 


0.370 (9.40 
0.250 ooo tess 35) 0.180 (4.57) 0.040 (1.02) 
TYP. 0.300 2 PLCS. MIN. 0.026 (0.66) 


CAF028 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. CASE OUTLINE FOR X2864A, X2864B, X2864H AND X28C64 
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PACKAGING INFORMATION 
28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K 








‘ is [+ 0.008 | 
! (st 0.050 
7 eee | 


5 ‘----*A NOTE: LEADS 4, 12,18 &26 


® 
® 
® 
® 
© 
® 





TYP 0.075 





0.100 + 0.005 
ALL LEADS 4 CORNERS 0.090 £0.010 
(2.34£0.25) 
PIN 1 INDEX 0.067 £ 0.005 
0.018 £0.002 





0.650 £0.010 
(16.51 £0.25) 


L_—o.ss0# 0.010 : 0.180 0.005 
(14.00 £0.25) (4.57 £0.13) 


cKCoz8 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E 


0.020 (0.51) x 45° REF. 


=F 












0.107 (2.72) 
0.077 (1.96) 
0.015 (0.38) 
“— 9,003 (0.08) ® YP: 
0.055 (1.39) 
0.045 (1.14) 
TYP. (4) PLCS. 
3 
_F 
Ft oso. OREF. 
ir eee ee etce ee 
0.028 (0.71) 
0.022 (0.56) (22) PLCS. 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 
0.458 (11.63) 0.120 (3.05) 
0.300 (7.62)—>} 0.060 (1.52) 


0.560 (14.22) 
0.540 (13.71) 


a 


0.558 (14.17) 


S 


32 1 PIN 1 INDEX CORNER 


CEGO32 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT +0.005 (0.127) 
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PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G 


0.020 (0.51) x 45° REF. 


a 







0.107 (2.72) 
0.077 (1.96) 


0.015 (0.38) 
ee 
| 0.003 (0.08) 
0.055 (1.39) 


0.045 (1.14) 
TYP. (4) PLCS. 


ns 


ee ae ote 
0.040 (1.02) x 45° REF. 
| eee BSC 5 tyetce 
_.| [__ 9.028 (0.71) 


R TYP. 






0.015 (0.38) 






0.022 (0.56) ©92) PLCS. 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 
0.458 (11.63) 0.120 (3.05) 
eh S00 62)-8 0.060 (1.52) 7 


0.560 (14.22) 
0.540 (13.71) 


0.558 (14.17) 


32 1 SPIN 1 INDEX CORNER —” 


CGG032 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT +0.005 (0.127) 
3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS 
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NOTES 
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NOTES 
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Sales Offices 





U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

Montvale Executive Park 

91 Montvale Avenue 

Stoneham, Massachusetts 02180 
Phone: 617/279-0220 

Telex: 230322889 

Fax: 617/279-1132 


Southeast Area 
Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 305/767-8010 
TWX: 510-100-7141 
Fax: 305/767-8912 


Mid-Atlantic Area 


Xicor, Inc. 

Patriot Square 

39 Mill Plain Road 

Danbury, Connecticut 06810 
Phone: 203/743-1701 
Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/490-1310 
TWX: 910-997-3663 

Fax: 312/490-0637 


South Central Area 
Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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International Sales Offices 


Northern Europe Area 
Xicor Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 

United Kingdom 

Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 
Xicor GmbH 
Forsthausstrasse 1 

D-8013 Haar bei Muenchen 
West Germany 

Phone: (49) 89/463089 
Telex: 5213883 

Fax: (49) 89/4605472 


Far East Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 


9/88 Stock No. 200-182 


ICOP 














® 
Commercial X28C256 ; 
256K industrial X28C2561 32K x 8 Bit 
Electrically Erasable PROM 
FEATURES DESCRIPTION 
e LOW Power CMOS The Xicor X28C256 is a 32K x 8 E2PROM, fabricated 


—60 mA Active Current Max. 
—200 A Standby Current Max. 
¢ Fast Write Cycle Times 
—64-Byte Page Write Operation 
—Byte or Page Write Cycle: 5 ms Typical 
—Complete Memory Rewrite: 2.5 Sec. 
Typical 
—Effective Byte Write Cycle Time: 78 us 
Typical 
© Software Data Protection 
© End of Write Detection 
—DATA Polling 
—Toggle Bit 
© Simple Byte and Page Write 
—Single TTL Compatible WE Signal 
—Internally Latched Address and Data 
—Automatic Write Timing 
© Upward Compatible with X2864A 
e JEDEC Approved Byte-Wide Pinout 


PIN CONFIGURATIONS 


PLASTIC 
CERDIP 
FLAT PACK 


7 22 
X28C256 





©Xicor, 1988 Patents Pending 


3OF 
he 


with Xicor’s proprietary, high performance, floating gate 
CMOS technology. Like all Xicor programmable non- 
volatile memories the X28C256 is a 5V only device. 
The X28C256 features the JEDEC approved pinout for 
byte-wide memories, compatible with industry standard 
RAMs. 


The X28C256 supports a 64-byte page write operation, 
effectively providing a 78 ps/byte write cycle and en- 
abling the entire memory to be typically written in less 
than 2.5 seconds. The X28C256 also features DATA 
Polling, a system software support scheme used to in- 
dicate the early completion of a write cycle. In addition, 
the X28C256 includes a user-optional software data 
protection mode that further enhances Xicor’s hard- 
ware write protect capability. 





Xicor E2PROMs are designed and tested for applica- 
tions requiring extended endurance. Data retention is 
specified to be greater than 10 years. 


PLCC 


LCC 


Az Ai2 Ata NC Vec WE Ai3 


X28C256 
(TOP VIEW) 
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oO 
CJ 


Oz i 


e) 


Os 


@Q @ 


YW04 


oz 


©) 


RY 


@, 


Ao V 
@* 
A. cE 
; X28C256 
OE 


3 


(BOTTOM VIEW) 


> 


© ® © © 





WO1 VO2 Vss NC 1/03 1/04 1/05 


PIN NAMES 


Address Inputs 
Data Input/Output 
Write Enable 

Chip Enable 
Output Enable 
+5V 

Ground 

No Connect 


0067-2 
\/O9-1/07 
WE 
CE 


OE 
Vcc 


Vss 
NC 





Characteristics subject to change without notice 


X28C256, X28C 2561 





ABSOLUTE MAXIMUM RATINGS* *COMMENT 
Temperature Under Bias Stresses above those listed under ‘Absolute Maximum Rat- 
X28C 256 ioe ceneen os ttc eee tedahe —10°C to + 85°C ings” may cause permanent damage to the device. This is a 
K28C25Gl sic ciiscc ease ce coe oe ee ue Sees —65°C to + 135°C stress rating only and the functional operation of the device at 
Storage Temperature .................... —65°C to + 150°C these or any other conditions above those indicated in the op- 
Voltage on any Pin with erational sections of this specification is not implied. Exposure 
Respect to Ground............. esc e eee e eee —1.0V to +7V to absolute maximum rating conditions for extended periods 
D.C. Output Current........... eee e cece cence eees 5mA may affect device reliability. 
Lead Temperature 
(Soldering, 10 Seconds) ............ ce cece eee eee 300°C 


D.C. OPERATING CHARACTERISTICS 
X28C256 Ta = 0°C to + 70°C, Voc = +5V +10%, unless otherwise specified. 
X28C256l Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 


loc Voc Current (Active) CE = OF = Vi, WE = Vin 
(TTL Inputs) 








re = 3 3 







All |/O’s = Open 
Voc Current (Standby) 
(TTL Inputs) 


Address Inputs = TTL Levels @ f = 5 MHz 
CE = Vin, OE = Vit 
All |/O’s = Open, Other Inputs = Viy 
Voc Current (Standby) 
(CMOS Inputs) 
Input Leakage Current 


CE = Voc — 0.3V, OE = Vit 
Output Leakage Current 


All!/O’s = Open, Other Inputs = Voc 
Vin = GND to Voc 

Input Low Voltage me 

Input High Voltage 


Vout = GND to Voc, CE = Vin 
Output Low Voltage . 
Output High Voltage 


lo. = 2.1mMA 
lon = —400 pA 
POWER-UP TIMING 
| Parameter | Max, | Units 
Power-Up to Read Operation 










_ 
oO 





Power-Up to Write Operation 


|__Units___|__Conditions 
Input/Output Capacitance 10 
Input Capacitance Vin = OV 


A.C. CONDITIONS OF TEST 
nput Pulse Levels| OV to 3.0V | Mode | —/0_'| ~~ Power _ 


Input Rise and 

Fall Times [Write | Dy | Active 
Input and Output 1.5V 
Timing Levels ; 


Output Load 1 TTL Gate and 
C. = 100 pF 














Write Inhibit =|  — 
Write Inhibit { — | 





Standby and High Z Standby 
Write Inhibit 





Notes: (1) Typical values are for Ta = 25°C and nominal supply voltage. 
(2) Vit min. and Vi max. are for reference only and are not tested. 
(3) This parameter is periodically sampled and not 100% tested. 
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A.C. CHARACTERISTICS 
X28C256 Ta = 0°C to +70°C, Voc = +5V +10%, unless otherwise specified. 
X28C256! Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 


Read Cycle Limits 


X28C256-20 X28C256-25 X28C256 X28C256-35 
Parameter X28C2561-20 | X28C2561-25 X28C2561 X28C2561-35 


| Max. | Mine 

|_| 280 _ | 
| 200 | 

Poel 

eae 












ice |Chipenable access Tine |_| 
tan [Aektoss AccossTine | |} 200” 
toe [Outpt Enable AcceceTive| | 00 
fiz [CE LowtoAciveOuipt [0 | | 0 
oz) [CE Low to Active Ouint | 0 | [0 | 
iuz®) [CE High oFighz Oust | 0 | so | 0 | 60 | 0 
icnz® [OE Fight FighzZ Output [0 | 60 | 0 | so 


tou Output Hold from 
Address Change 


Read Cycle 


= eee 
| ft 00 | | 50 | 
| 260 | | 300 | | 350 | hs | 
| 250 | | 300 | | 350 | ns | 
| too | | 100 | | 100 | ns | 
ee Re ee ee 
oe aa ee 
| so | o | 50 | ns | 

cc 





ADDRESS Cs Eo ey 


e_———t og 


CE 


Vin 2 a Gee 


<¢——t 2 —»> tonz 
— P| torr <«— tuz 


HIGH Z 
DATA 1/0 OK Daren XXX bara waif 


—_——ta,-——— 


WE 





Notes: (4) tLz min. and to, z min. are shown for reference only, they are periodically characterized and are not tested. 


(5) tyz max. and toyz max. are measured from the point when CE or OE return high (whichever occurs first) to the time 
when the outputs are no longer driven. tz min. and toyz min. are shown for reference only, they are periodically 
characterized and are not tested. 
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Write Cycle Limits 


[symbot | Parner | 
[we | Wits Ole Tine | 
[ng | Across Soup Tine | 
Pn | Adres Hold Tine 
[tes | Wits Soup Tine | 
Poel 
ed 
Peel 
ee) 


ag ee 
[we WE High Rove 
[py ata vais 
ee a 
[ata 
[pw Dalayo Nex wite 





WE Controlled Write Cycle 


twe 


appREss OKT OK RKOOOOOXOEKEEXEK KX 


<¢—————t ag ——_— > |< —— 4,4) —— > 


a ee nl OIL O LA 


Va WKAAAAANS 


~t—toes torn 


—_——_——-t we ——_____» 


WAN] 


——— twp 


DATA IN XXKKXOD XXXKY KKXXXO— 


—_—__——_— tops—__—_—— > tpy— 


FT C026 


0067-5 





Note: (6) Typical values are for Ta = 25°C and nominal supply voltage. 
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E Controlled Write Cycle 


two 


ADDRESS ROOK KKK 
<¢———§ t 4s > |< _$—_t 4;$ >| 
—_———Iow 


toes —> 


{XNANSS/SSN7 


ton 
YZZ LLL] ZZ ZS 
DATA IN a Se ae . m i XKKK]/[XXKKK 


<—_—— t ps ——> | <—-t py 


HIGH Z 
DATA OUT 





Page Write Cycle 


KKKKX 
(ViVIMANEN 


v0 SRRERXRKRX XX) =X aD 


BYTE O BYTE 1 BYTE 2 BYTEn BYTE n+1 


*For each successive write within the page write operation, Ag-A;4 should be the same or 
writes to an unknown address could occur. 





Notes: (7) Between successive byte writes within a page write operation, OE can be strobed LOW: e.g. this can_be done with CE 
and WE HIGH to fetch data from another memory device within the system for the next write; or with WE HIGH and CE 
LOW effectively performing a polling operation. 


(8) The timings shown above are unique to page write operations. Individual byte load operations within the page write must 
conform to either the CE or WE controlled write cycle timing. 
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DATA Polling Timing Diagram(®) 


OOK An OKA XX 


*|/Og beginning and ending state will vary, depending upon actual twc. 





SYMBOL TABLE 


WAVEFORM 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 
May change 
from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings. 
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OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing: 
State Not 
Known 


Center Line 
is High 
Impedance 
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PIN DESCRIPTIONS 

Addresses (Ag-Aj44) 

The Address inputs select an 8-bit memory location 
during a read or write operation. 


Chip Enable (CE) 

The Chip Enable input must be LOW to enable all 
read/write operations. When CE is HIGH, power con- 
sumption is reduced. 


Output Enable (OE) 
The Output Enable input controls the data output buff- 
ers and is used to initiate read operations. 


Data In/Data Out (I/O9-1/07) 
Data is written to or read from the X28C256 through 
the I/O pins. 


Write Enable (WE) 
The Write Enable input controls the writing of data to 
the X28C256. 


DEVICE OPERATION 


Read 

Read operations are initiated by both OE and CE LOW. 
The read operation is terminated by either CE or OE 
returning HIGH. This 2-line control architecture elimi- 
nates bus contention in a system environment. The 
data bus will be in a high impedance state when either 
OE or CE is HIGH. 


Write 

Write operations are initiated when both CE and WE 
are LOW and OE is HIGH. The X28C256 supports both 
a CE and WE controlled write cycle. That is, the ad- 
dress is latched by the falling edge of either CE or WE, 
whichever occurs last. Similarly, the data is latched in- 
ternally by the rising edge of either CE or WE, whichev- 
er occurs first. A byte write operation, once initiated, 
will automatically continue to completion, typically with- 
in 5 ms. 


Page Write Operation 

The page write feature of the X28C256 allows the en- 
tire memory to be written in 2.5 seconds. Page write 
allows two to sixty-four bytes of data to be consecu- 
tively written to the X28C256 prior to the commence- 
ment of the internal programming cycle. The host can 


/ fetch data from another location within the system dur- 


ing a page write operation (change the source ad- 
dress), but the page address (Ag through A,,4) for each 
subsequent valid write cycle to the part during this op- 
eration must be the same as the initial page address. 


The page write mode can be initiated during any write 
operation. Following the initial byte write cycle, the host 
can write an additional one to sixty-three bytes in the 
same manner as the first byte was written. Each suc- 
cessive byte load cycle, started by the WE HIGH to 
LOW transition, must begin within 100 ys of the falling 
edge of the preceding WE. If a subsequent WE HIGH 
to LOW transition is not detected within 100 ys, the 
internal automatic programming cycle will commence. 
There is no page write window limitation. Effectively the 
page write window is infinitely wide, so long as the host 
continues to access the device within the byte load cy- 
cle time of 100 us. 


Write Operation Status Bits 
The X28C256 provides the user two write operation 
status bits. These can be used to optimize a system 
write cycle time. The status bits are mapped onto the 
1/O bus as shown in Figure 1. 


Figure 1: Status Bit Assignment 


vo [op|te} s | 4} sa} 2]1 Jo! 
| RESERVED | 


TOGGLE BIT 
DATA POLLING 








DATA Polling (1/07) 

The X28C256 features DATA Polling as a method to 
indicate to the host system that the byte write or page 
write cycle has completed. DATA Polling allows a sim- 
ple bit test operation to determine the status of the 
X28C256, eliminating additional interrupt inputs or ex- 
ternal hardware. During the internal programming cycle, 
any attempt to read the last byte written will produce 
the complement of that data on |/O7 (i.e., write data = 
Oxxx xxxx, read data = 1xxx xxx). Once the program- 
ming cycle is complete, |/O7 will reflect true data. Note: 
If the X28C256 is in the protected state and an illegal 
write operation is attempted DATA Polling will not 
operate. 


Toggle Bit (I/Og) 

The X28C256 also provides another method for deter- 
mining when the internal write cycle is complete. Dur- 
ing the internal programming cycle |/Og will toggle from 
one to zero and zero to one on subsequent attempts to 
read the device. When the internal cycle is complete 
the toggling will cease and the device will be accessi- 
ble for additional read or write operations. 
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DATA POLLING I/07 
Figure 2a: DATA Polling Bus Sequence 


a Py 
salma Oe ae do ao Oy 2) 


Vv 


In 
V0, HIGH Z | Vou 
Vou 


X28C256 


READY 
tein ts Ke Xo Ke Xo le XK 


Figure 2b: DATA Polling Software Flow DATA Polling can effectively halve the time for writing 
to the X28C256. The timing diagram in Figure 2a illus- 


Wen trates the sequence of events on the bus. The software 
flow diagram in Figure 2b illustrates one method of im- 
plementing the routine. 





WRITES 
COMPLETE? 


YES 
SAVE LAST DATA 
AND ADDRESS 


READ LAST 
ADDRESS 


v0, 
COMPARE? 
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THE TOGGLE BIT I/O, 
Figure 3a: Toggle Bit Bus Sequence 


See oe et 2m ae! 


cE 
OE coe We nO an we an ae ae) 
Von 


Vor 


*Beginning and ending state of I/Og will vary. 





Figure 3b: Toggle Bit Software Flow The Toggle Bit can eliminate the software housekeep- 
ing chore of saving and fetching the last address and 
data written to a device in order to implement DATA 

Polling. This can be especially helpful in an array com- 
prised of multiple X28C256 memories that is frequently 

updated. The timing diagram in Figure 3a illustrates the 
sequence of events on the bus. The software flow dia- 


gram in Figure 3b illustrates a method for testing the 
LOAD ACCUM ; 


COMPARE 
ACCUM WITH 


ADDR n 
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HARDWARE DATA PROTECTION 

The X28C256 provides three hardware features (com- 
patible with X2864A) that protect nonvolatile data from 
inadvertent writes. 


® Noise Protection—A WE pulse less than 20 ns will 
not initiate a write cycle. 


® Default Voc Sense—All write functions are inhibited 
when Vcc is <3V. 


® Write Inhibit—Holding either OE LOW, WE HIGH, or 
CE HIGH will prevent an inadvertent write cycle 
during power-on and power-off, maintaining data 
integrity. 


SOFTWARE DATA PROTECTION 


The X28C256 offers a software controlled data protec- 
tion feature. The X28C256 is shipped from Xicor with 
the software data protection NOT ENABLED; that is, 
the device will be in the standard operating mode. In 
this mode data should be protected during power-up/- 
down operations through the use of external circuits. 
The host would then have open read and write access 
of the device once Vcc was stable. 
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The X28C256 can be automatically protected during 
power-up and power-down without the need for exter- 
nal circuits by employing the software data protection 
feature. The internal software data protection circuit is 
enabled after the first write operation utilizing the soft- 
ware algorithm. This circuit is nonvolatile and will re- 
main set for the life of the device unless the reset com- 
mand is issued. 


Once the software protection is enabled, the X28C256 
is also protected from inadvertent and accidental writes 
in the powered-on state. That is, the software algorithm 
must be issued prior to writing additional data to the 
device. 


SOFTWARE ALGORITHM 


Selecting the software data protection mode requires 
the host system to precede data write operations by a 
series of three write operations to three specific ad- 
dresses. Refer to Figure 4a and 4b for the sequence. 
The three byte sequence opens the page write window 
enabling the host to write from one to sixty-four bytes 
of data.(19) Once the page load cycle has been com- 
pleted, the device will automatically be returned to the 
data protected state. 


Note: (10) Once the three byte sequence is issued it must be 
followed by a valid byte or page write operation. 
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SOFTWARE DATA PROTECTION 
Figure 4a: Timing Sequence—Byte or Page Write 


vec /di 
ov 


DATA AA 55 
ADDRESS 5555 2AAA 


Figure 4b: Write Sequence for 
Software Data Protection 


WRITE DATA AA 
TO 
ADDRESS 5555 


WRITE DATA 55 
TO 


ADDRESS 2AAA 


WRITE DATA AO 


ADDRESS 5555 


BYTE/PAGE LOAD 
ENABLED 


WRITE DATA XX 


ANY ADDRESS 


WRITE LAST BYTE 
TO 


LAST ADDRESS 


AFTER two 
RE~ENTERS DATA 
PROTECTED STATE 





WRITES 
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PROTECTED 





Regardless of whether the device has previously been 
protected or not, once the software data protected al- 
gorithm is used and data has been written, the 
X28C256 will automatically disable further writes unless 
another command is issued to cancel it. If no further 
commands are issued the X28C256 will be write pro- 
tected during power-down and after any subsequent 
power-up. 


Note: Once initiated, the sequence of write opera- 
tions should not be interrupted. 
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RESETTING SOFTWARE DATA PROTECTION 
Figure 5a: Reset Software Data Protection Timing Sequence 


J 


DATA 
STANDARD 
ADDRESS sees ahah es ons SAaa OPERATING 


+ tl MODE 


f;-—-—— 





Figure 5b: Software Sequence to Deactivate In the event the user wants to deactivate the software 
Software Data Protection data protection feature for testing or reprogramming in 
an E2PROM programmer, the following six step algo- 
WRITE DATA AA rithm will reset the internal protection circuit. After two, 


TO the X28C256 will be in standard operating mode. 
ADDRESS 5555 


WRITE DATA 55 
TO 
ADDRESS 2AAA 
WRITE DATA 80 
TO 
ADDRESS 5555 


Note: Once initiated, the sequence of write opera- 
tions should not be interrupted. 


WRITE DATA AA 
TO 
ADDRESS 5555 


TA SS 


WRITE DA 
To 
ADDRESS 2AAA 


WRITE DATA 20 
TO 
ADDRESS 5555 
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SYSTEM CONSIDERATIONS 


Because the X28C256 is frequently used in large mem- 
ory arrays it is provided with a two line control architec- 
ture for both read and write operations. Proper usage 
can provide the lowest possible power dissipation and 
eliminate the possibility of contention where multiple 
!/O pins share the same bus. 


To gain the most benefit it is recommended that CE be 
decoded from the address bus and be used as the pri- 
mary device selection input. Both OE and WE would 
then be common among all devices in the array. For a 
read operation this assures that all deselected devices 
are in their standby mode and that only the selected 
device(s) is outputting data on the bus. 


Because the X28C256 has two power modes, standby 
and active, proper decoupling of the memory array is of 
prime concern. Enabling CE will cause transient current 
spikes. The magnitude of these spikes is dependent on 
the output capacitive loading of the I/Os. Therefore, 
the larger the array sharing a common bus, the larger 
the transient spikes. The voltage peaks associated with 
the current transients can be suppressed by the proper 
selection and placement of decoupling capacitors. As a 
minimum, it is recommended that a 0.1 wF high fre- 
quency ceramic capacitor be used between Voc and 





GND at each device. Depending on the size of the ar- 
ray, the value of the capacitor may have to be larger. 


In addition, it is recommended that a 4.7 pF electrolytic 
bulk capacitor be placed between Vcc and GND for 
each eight devices employed in the array. This bulk ca- 
pacitor is employed to overcome the voltage droop 
caused by the inductive effects of the PC board traces. 


FUNCTIONAL DIAGRAM 


x 
BUFFERS 
LATCHES 
AND 
Ao~Ara DECODER 
ADDRESS 
INPUTS 


Y 
peters VO BUFFERS 
peal AND LATCHES 


DECODER 


CONTROL 
LOGIC ———— 
AND VOo-1/07 
TIMING DATA INPUTS/OUTPUTS 


2-155 





X28C256, X28C 2561 





Normalized Active Supply Current Normalized Standby Supply Current 
vs. Ambient Temperature vs. Ambient Temperature 


NORMALIZED Is, 


ra) 
YL 
a 
wi 
N 
a 
<< 
= 
rod 
°o 
z 


#125 


AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C) 
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ORDERING INFORMATION 
256K E2PROMs 






Range| Time | Technology Level 
eee ||P |o|clFilr2|k|v/e| a! 


pascaser-20 | aeresxe | [~| | | | | | | | [+ [econ] owos | Standard | 
zecaser-25 | aereexe | [| | ||] 1) | | + jesons| cmos | standard 
rescasep | aereexe | lo] | | ||| | + [avons] cmos | stander | 
escaser-es | aeresxe | || | | ||| || + |asone| cmos | standard | 
eacessrizo| aareexe | le] || >.) ||| © |20ons| cmos | standard | 
ascascrias| sereexe | fo] |||] ||| © sons] cmos | standard | 
esceser! | aereexe | fo] | | |] ||| 1 © [avons] cmos | stander | 
ascaserr6] aereexe | fo] | | fT). | | [asons| cmos | standard | 
xeacesen-20 | aeresxe | | fe] | PT. || + [20ons| cmos | standard | 
xeecesen-26 | aareexe | | te] | TT. || + [2sons| cmos | standard | 
esceseo | aereexe | | tel | 1111 || + [avons] cmos | standard | 
x2acese0-05| aereexe | | tel | t]1[ || + [sons] cmos | standard | 
2acessnr20| aereexe | | [e| | ||| | [© |20ons| cmos | standard | 
aaceseor25| aereexe | | tel | 1111 | [© [2sons| cmos | standard | 
aaceseor | sereexe | | fel | 1111 || © [eons] cmos | standard | 
aacessnie5| azreexe | | te] || 111 | [© |asons| cmos | standard | 
eaceser-20 | aereexe | || || lef | | | | + |200ns| cmos | standard | 
aaceser-s | aeresxe | | ||| lef | {| | + [2sons| cmos | standard | 
esceser | aereexe | | ||| lef || | | + [soon] cmos | standard | 
eaceser-es | aereexe | 1 11] lef TL 11 + [asons | cmos | stander | 


Key: 
+ = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to +85°C 
M = Military = —55°C to + 125°C 
T = Ultra High Temp. = 0°C to + 150°C 






























= Plastic Small Outline Gull Wing 
= 28-Lead Plastic DIP 
D = 28-Lead Cerdip 
C = Side Braze 
F1 = Ceramic Flat Pack for X2864A, X2864B and 
X2864H 
X28C256 
K 8-Pin Ceramic Pin Grid Array 


=2 
= 32-Lead J-Hook Plastic Leaded Chip Carrier 
=3 


$s 
Pp 
1 
F2 = 28-Lead Ceramic Flat Pack for X28256 and 
J 
E 2-Pad Ceramic Leadless Chip Carrier (Solder 


Seal) . 
G = Ceramic Leadless Chip Carrier (Glass Frit Seal) 
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ORDERING INFORMATION 
256K E2PROMs (Continued) 


a 
Number rs|P|p|c|Fi|ra| 

xescaseri-20| sa7eexe | | | | | 
xegcaser'-25| s2768x8 | | | |_| 


xeacaseriaé| ez7eaxe | 
xescasex-20 | —se7eaxe | | 
xeacesskas | eaves xe | 
saree xe | 

iw 

si 









Process _ | Processing 
Technology Level 


a 
| | 1 |2s0ns}| cmos | Standard | 
| | 1 [900s] cmos | Standard | 
| | 1 [sons] CMos | Standard | 
| | + [200ns| cmos | Standard | 
| | + [250s] cmos | Standard | 
| | + [00s] cmos | Standard | 
| | + |50ns| cmos | Standard | 
| [| 1 | 200ns| cmos | Standard | 
heal 
ze 
= 
eal 
al 
fe 
Eo 
a 


Temp. | Access 
Range} Time 





— 


X28C256K 32768 x 


Ba 
= 
xeecasek-35 | sa7eaxe | | 
a 


escassias| sz7eaxe | | | _ 
escasexi | eaveaxe | | | | 
ascasekes| saveaxe | | | | | 
xeaceses-20 | sa7eaxe | | 
esceses-25 | saresxe | | | | | 
esceses | szvesxe | | | | | 
asceses.36 | sereaxe | | | | | 
xeeceses-20 | eaves xe | 
xeacesest25 | e2768x8 | 

a 

il 


—- | + 


[1 Tasos [ewos | Standard 
[1 f200ns | cmos | standard | 
71 Jasons | owos” | Standard 
T+ [200ns [cmos | standard | 
[250 ns [GMOs | Standard | 
ra0ns | cmos | Standard | 
360 ns 
200s 


=P 


TIT [sons [cmos | standard | 
TET Toco ns [omos | standard 
TEETER EEE fesons [owes | standers 





X28C256JI 32768 x 8 
X28C256JI-35 | 32768x8 









+ = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to + 85°C 

M = Military = —55°C to + 125°C 

T = Ultra High Temp. = 0°C to + 150°C 


S = Plastic Small Outline Gull Wing 
P = 28-Lead Plastic DIP 
D = 28-Lead Cerdip 
C = Side Braze 
Fi = Ceramic Flat Pack for X2864A, X2864B and 
X2864H 


F2 = 28-Lead Ceramic Flat Pack for X28256 and 
X28C256 
28-Pin Ceramic Pin Grid Array 


= 32-Lead J-Hook Plastic Leaded Chip Carrier 
= 32-Pad Ceramic Leadless Chip Carrier (Solder 





K 
J 
E 
G 


Seal) 
= Ceramic Leadless Chip Carrier (Glass Frit Seal) 
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ORDERING INFORMATION 
256K E2PROMs (Continued) 


Organization 


|s| PD 
x28C256E-20| 32768xs | | | | 
x28c256E-25 | s276axe | | | | 
x2eces6E | 32768x8 | | | | 
x28C256E-35 | g276sxs | | | | 
Ee tad 
le tect 
ie an 
deed 






Device 
Order 
Number 


Processing 
Level 









Range; Time | Technolo 
felrifra[k[s[ele| = 
|| {| | tel | + [20ons| cmos | Standard | 
| | + |2sons| cmos | Standard | 
| + |300ns| CMOS | Standard 
ii |350ns | CMOS | Standard 
Po Standard 
| | | 250ns| CMOS | Standard 
| | 1 | s00ns| cmos | Standard 
e| | 1 [asons| cmos | Standard 























X28C256EI-20 
X28C256EI-25 
X28C256EI 
X28C256EI-35 








t = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to +85°C 

M = Military = —55°C to + 125°C 

T = Ultra High Temp. = 0°C to + 150°C 


S = Plastic Small Outline Gull Wing 
P = 28-Lead Plastic DIP 
D = 28-Lead Cerdip 
C = Side Braze 
Fi = Ceramic Flat Pack for X2864A, X2864B and 
X2864H 
F2 = 28-Lead Ceramic Flat Pack for X28256 and 
X28C256 
K = 28-Pin Ceramic Pin Grid Array 
J = 32-Lead J-Hook Plastic Leaded Chip Carrier 
E= oan Ceramic Leadless Chip Carrier (Solder 
ea 
G = Ceramic Leadless Chip Carrier (Glass Frit Seal) 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 

Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 
Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 

In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 

detection and correction, redundancy and back-up features to prevent such an occurrence. 

Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 


1.460 (37.08) 
| 1.400 (35.56) | 
ee ee ee 2 ae ee ee 


0.550 (13.97) 
0.510(12.95) 


0.085 (2.16) 
0.040 (1.02) 








4 te .160 (4.06) 


SEATING mi aciad Naddebes 4 
PLANE 0.125 (3.17) 
0.150 (3.81) | 
7) 5 0.030 (0.76 
0.125 (3.17) soe oe a 
sh a 0.110 (2.79) __ 9.062 (1.57) ___ 9.020 (0.51) 
0.090 (2.29) ~ 0.050 (1.27) ~~ 0.016 (0.41) 


0.610(15.49) 
ge eee Cho:48) 
0.590 (14.99) ’ 


TYP. 0.010 (0.25) 





PP1028 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 


28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 


1.490 (37.85) 
ne 435 (36. os 


Salis 0.610 (15.49) 
*eoortene 70) 
PIN 1 
__ 0.100 (2.54 
1 a: 02) eee”) 





~~ 0.035 (0.89) 
wer —_ | Bue .225 (5.72) 
G —_ 
Eales 0.140 (3.56) 
0.200 (5.08) i 
0.125 (3.18) 0,060 (1.52) 
a ae 0.015 (0.38) 
0.110(2.79) « 0.030 (0.76) ~ 0.014(0.36) 
0.090(2.29) || TYP. 0.055 (1.40) TYP. 0.018 (0.46) 
TYP. 0.018 (0.46) 
0.620 (15.75) 
0.590 (14.99) 


TYP. 0.614 (15.60) 


TYP. 0.010 (0.25) 





HDI02z8 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
28-LEAD CERAMIC FLAT PACK TYPE F2 


1.000 £0.010 
PIN 1 INDEX 


RN 2 
0.019 (0.48) 
aa 7S 0.015 (0.38) 
—F 





a 0.050 (1.27) BSC 


=i 





ns 0.045 (1.14) MAX. 
SS 


aa seat ia aa 







0.006 (0.15) 
{0.003 (0.08) | 0.130 (3.30) 
7 0.090 (2.29) 
0.370 cu) 
oz (6.35) 0.180 (4.57) 0.040 (1.02) 


TYP. 0.300 2 PLCS. MIN. 0.026 (0.66) 


CFFO28 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. CASE OUTLINE FOR X28256 AND X28C256 
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PACKAGING INFORMATION 
28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K 


r-occ-c 


bl 0.008 | 
(= 0.050 
| ene 5 


OOQGAeEO® 





L-----»A 
075 NOTE: LEADS 4, 12, 18 & 26 
0.005 
TYP. 0.075 
0.100 + 0.005 
ALL LEADS 4 CORNERS 0.090 0.010 
(2.34 0.25) 
PIN 1 INDEX 0.067 + 0.005 


0.018 40.002 





0.650 0.010 
(16.51 £0.25) 


oso £0.010 ; | 0.180 0.005 
(4.57£0.13) 


(14.00 # 0.25) 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 


CKC028 
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PACKAGING INFORMATION 


32-LEAD PLASTIC LEADED CHIP CARRIER PACKAGE TYPE J 
<— 0.420 (10.67) —> 


0.050 (1.27) TYP. 





SEATING PLANE 










= + 0.004 LEAD 
ei 0.021 (0.53) CO = PLANARITY 
0.013 (0.33) = 
<- 0.045 (1.14) x 45° TYP. 0.017 (0.43) 0.015 (0.38) 
0.495 (12.57) 0.095 (2.41) 
0.485 (12.32) 0.060(1.52) 
TYP. 0.490 (12.45) 0.140 a : 
0.453 (11.51) 0-100 (2.45) 
0.447 (11.35) : ; 
TYP. 0.450 (11.43) TYPOS S6XS:4) 
0.048 (1.22) 
0.042 (1.07) if 


0.595(15.11) }- 


0.585 (14.86) 
TYP. 0.590 (14.99) 


0.553 (14.05) 


0.547 (13.89) 
TYP. 0.550 (13.97) 





3° TYP. 


PJGO32 
NOTES: 


1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. DIMENSIONS WITH NO TOLERANCE FOR REFERENCE ONLY 
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PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E 
0.020 (0.51) x 45° REF. 


a 






0.107 (2.72) 
0.077 (1.96) 


0.015 (0.38) 
0.003 (0.08) 


0.055 (1.39) 


0.045 (1.14) 
TYP. (4) PLCS. 


R TYP. 








| coe ttn te 
0.040 (1.02) x 45° REF. 
. ae (1.27) BSC 5) pice 








spf fee OO2BUOT1D (5s pues 
0.022 (0.56) 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 
0.458 (11.63) 0.120(3.05) 
meee 0.080(152) 


0.560 (14.22) 
0.540 (13.71) 


0.558 (14.17) 


32 1 [PIN 1 INDEX CORNER —” 


CEGO32 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT +0.005 (0.127) 
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Sales Offices 





U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

Montvale Executive Park 

91 Montvale Avenue 

Stoneham, Massachusetts 02180 
Phone: 617/279-0220 

Telex: 230322889 

Fax: 617/279-1132 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 305/767-8010 
TWX: 510-100-7141 
Fax: 305/767-8912 


Mid-Atlantic Area 


Xicor, Inc. 

Patriot Square 

39 Mill Plain Road 

Danbury, Connecticut 06810 
Phone: 203/743-1701 

Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/490-1310 
TWX: 910-997-3663 

Fax: 312/490-0637 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 


Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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International Sales Offices 


Northern Europe Area 


Xicor, Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 
United Kingdom 
Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 


Xicor, GmbH 
Forsthausstrasse 1 

D8013 Haar bei Muenchen 
West Germany 

Phone: 49.8946.3089 
Telex: 8415213883 

Fax: 49.89.460.5472 


Far East Area 


Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 


6/88 Stock No. 200-170 





ICOr 








® 
256K Military X28C256M 32K x 8 Bit 
Electrically Erasable PROM 
FEATURES DESCRIPTION 
@ LOW Power CMOS The Xicor X28C256 is a 32K x 8 E2PROM, fabricated 


—60 mA Active Current Max. 
—200 A Standby Current Max. 
© Fast Write Cycle Times 
—64-Byte Page Write Operation 
—Byte or Page Write Cycle: 5 ms Typical 
—Complete Memory Rewrite: 2.5 Sec. 
Typical 
—Effective Byte Write Cycle Time: 78 ys 
Typical . 
¢ Software Data Protection 
© End of Write Detection 
~—DATA Polling 
—Toggle Bit 
© Simple Byte and Page Write 
—Single TTL Compatible WE Signal 
—Internally Latched Address and Data 
—Automatic Write Timing 
© Upward Compatible with X2864A 
e JEDEC Approved Byte-Wide Pinout 


PIN CONFIGURATIONS 


CERDIP 
FLAT PACK 


Ar At2 A1a NC Vcc WE Az 


with Xicor’s proprietary, high performance, floating gate 
CMOS technology. Like all Xicor programmable non- 
volatile memories the X28C256 is a 5V only device. 
The X28C256 features the JEDEC approved pinout for 
byte-wide memories, compatible with industry standard 
RAMs. 


The X28C256 supports a 64-byte page write operation, 
effectively providing a 78 ys/byte write cycle and en- 
abling the entire memory to be typically written in less 
than 2.5 seconds. The X28C256 also features DATA 
Polling, a system software support scheme used to in- 
dicate the early completion of a write cycle. In addition, 
the X28C256 includes a user-optional software data 
protection mode that further enhances Xicor’s hard- 
ware write protect capability. 


Xicor E2PROMs are designed and tested for applica- 
tions requiring extended endurance. Data retention is 
specified to be greater than 10 years. 


LCC 


Os, 


\foz Vos 
®o ® @ 
04 


Ao Vss 
Oo © @ 


A 


3 é 
X28C256 


(BOTTOM VIEW) ~ 


X28C256 


é (TOP VIEW) 
X28C256 





| ie EE huh SE de TE aD ee 
hat fet | 
a1at ee 





O01 O02 Vss NC 1/03 1/04 1/05, 


PIN NAMES 


Ao-A14 
1/O9-1/07 
WE 


0065-2 
Address Inputs 
Data Input/Output 
WE Write Enable 

CE Chip Enable 





OE Output Enable 
Vcc + 5V 

Vss Ground 

NC No Connect 





©Xicor, 1988 Patents Pending Characteristics subject to change without notice 
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ABSOLUTE MAXIMUM RATINGS* 


Temperature Under Bias............6..... —65°C to + 135°C 
Storage Temperature .................00% —65°C to + 150°C 
Voltage on any Pin with 

Respect to Ground............. cece eee eee —1.0V to +7V 
D.C. Output Current......... 0... ccc cece tere e eens 5mA 
Lead Temperature 

(Soldering, 10 Seconds) ............. 0. ce eee ee ees 300°C 


D.C. OPERATING CHARACTERISTICS 


*COMMENT 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only and the functional operation of the device at 
these or any other conditions above those indicated in the op- 
erational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


Ta = —55°C to + 125°C, Voc = +5V +10%, unless otherwise specified. 











symbal] Parmeter 
Voc Current (Active) 
(TTL Inputs) 
ISB, Voc Current (Standby) 
(TTL Inputs) 
Voc Current (Standby) 100 
(CMOS Inputs) 


Typ.) 


Icc 
lu 
2.4 





Parameter 


co) 
oO 
rE TE = 3 
<<<<BB) 3] 2] 3] 8 









Test Conditions 


CE = OF = Vi, WE = Vin 
All |/O’s = Open 

Address Inputs = TTL Levels @ f = 5 MHz 
mA | CE = Vin, OE = Vit 
All1/O’s = Open 

Other Inputs = Viy 

CE = Vcc — 0.3V, OE = Vi. 
All |/O’s = Open 
Other Inputs = Voc 


Vin = GND to Voc 
Vout = GND to Vcc, CE = Vin 

















> 


Power-Up to Write Operation 









1 TTL Gate and 
C. = 100 pF 


Output Load 






Input/Output Capacitance 10 
Input Capacitance 


Power-Up to Read Operation 0 
p 










Conditions 


|___ Mode | —'/0_—|_— Power _ 
H 
L_| Write | Dw | Active 
X 


Standby 


X Standby and High Z 
Write Inhibit 
Write Inhibit 
Write Inhibit 


Notes: (1) Typical values are for Ta = 25°C and nominal supply voltage. 
(2) Vi_ min. and Vj} max. are for reference only and are not tested. 
(3) This parameter is periodically sampled and not 100% tested. 
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A.C. CHARACTERISTICS 
Ta = —55°C to + 125°C, Vcc = +5V +10%, unless otherwise specified. 


Read Cycle Limits 


moa | Min | Max. | Min. | Max. | Min. | Max. | Min. | Max. | 
tao [Read cycleTime | 200 |__| 260 | | goo | | 50 | 
toe ___[ChipEnable Access time | | 200 | | 250 | | soo | | 350 | 
tan [Address AccessTime |_| 200 |_| 250 | | 00 |_| 950_ 
toe _[OutputEnable Access Time] | a0 | | 100 | | 100 | | 100_ 
2 [CELowtoActiveduiput | o | | o | fo | | ot 
i FR (a a ee a a 

po | s | o | 5 | o | 5 | o | 50 | 

| o | 5 | o | s% | o | 5 | o | 60 | 












-~ 


OE Low to Active Output 
CE High to High Z Output 


OE High to High Z Output 
tou Output Hold from 
Address Change 


Read Cycle 





ADDRESS os ey 


j~<———tce 


Vin cone 


<q——t, z-—_> 
—_ toiz i See 


HIGH Z 
DATAI/0 SOK__paravauis KX XIOK bata vaio) 


¢———t , , —_—_—_——— 





Notes: (4) t_z min. and to,z min. are shown for reference only, they are periodically characterized and are not tested. 


(5) tyz max. and toyz max. are measured from the point when CE or OE return high (whichever occurs first) to the time 
when the outputs are no longer driven. tyz min. and toyz min. are shown for reference only, they are periodically 
characterized and are not tested. 
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Write Cycle Limits 


[Symbol [Parameter | 
[two | Wite Qyte Tine | 


two 
[toss | OE High Setup Time | 
[osu | OE High Hots Time 
[we | WE Pulse wiatn 
[tos | ata Soup 
1 





WE Controlled Write Cycle 


twe 
ADDRESS XK KKK KKK 
¢———— t 45 ——> | <§ — ty ——> 
ce WAY ALLL LZ 
LL KAANAAANL 
~a—toes toen 
m—__—_|§#€  twe——____» 


WANA 


ep = i“ 


DATA IN QOD KKK 


<-—_—_—— tps ——__—— > toy} 


para our SOC ir 


0065-5 





Note: (6) Typical values are for Ta = 25°C and nominal supply voltage. 
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E Controlled Write Cycle 


two 
ADDRESS SE ED OOOO OOOO 
<¢-———— t 4s > |< g,, 
<———_—___— tow 


<«— toes —> 


aE 7H {ASSASS/SSN7 


wey ITALIA TITS. 


DATA IN KXXXXXXKXXN? XXX] [KXXXXK 


$f ps ———p> | <¢—t}, 


HIGH Z 
DATA OUT 





Page Write Cycle 


VYVVVVV 
XXKXX 


BYTE O BYTE 1 BYTE 2 BYTE n#2 
twe 


*For each successive write within the page write operation, Ag—A;4 should be the same or 
writes to an unknown address could occur. 





Notes: (7) Between successive byte writes within a page write operation, OE can be strobed LOW: e.g. this can_be done with CE 
and WE HIGH to fetch data from another memory device within the system for the next write; or with WE HIGH and CE 
LOW effectively performing a polling operation. 


(8) The timings shown above are unique to page write operations. Individual byte load operations within the page write must 
conform to either the CE or WE controlled write cycle timing. 
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DATA Polling Timing Diagram(9) 


An OOK An XN VOX A XXX 





Toggle Bit Timing Diagram 


twe 


* 1/Og beginning and ending state will vary, depending upon actual twc. 





SYMBOL TABLE 
WAVEFORM 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 


May change 
from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings. 
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OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing: 
State Not 
Known 
Center Line 
Is High 
Impedance 





X28C256M 





PIN DESCRIPTIONS 


Addresses (Ag-A 44) 
The Address inputs select an 8-bit memory location 
during a read or write operation. 


Chip Enable (CE) 

The Chip Enable input must be LOW to enable all 
read/write operations. When CE is HIGH, power con- 
sumption is reduced. 


Output Enable (OE) 
The Output Enable input controls the data output buff- 
ers and is used to initiate read operations. 


Data In/Data Out (I/O9-1/07) 
Data is written to or read from the X28C256 through 
the I/O pins. 


Write Enable (WE) 
The Write Enable input controls the writing of data to 
the X28C256. 


DEVICE OPERATION 


Read 

Read operations are initiated by both OE and CE LOW. 
The read operation is terminated by either CE or OE 
returning HIGH. This 2-line control architecture elimi- 
nates bus contention in a system environment. The 
data bus will be in a high impedance state when either 
OE or CE is HIGH. 


Write 

Write operations are initiated when both CE and WE 
are LOW and OE is HIGH. The X28C256 supports both 
a CE and WE controlled write cycle. That is, the ad- 
dress is latched by the falling edge of either CE or WE, 
whichever occurs last. Similarly, the data is latched in- 
ternally by the rising edge of either CE or WE, whichev- 
er occurs first. A byte write operation, once initiated, 
will automatically continue to completion, typically with- 
in 5 ms. 


Page Write Operation 

The page write feature of the X28C256 allows the en- 
tire memory to be written in 2.5 seconds. Page write 
allows two to sixty-four bytes of data to be consecu- 
tively written to the X28C256 prior to the commence- 
ment of the internal programming cycle. The host can 
fetch data from another location within the system dur- 
ing a page write operation (change the source ad- 
dress), but the page address (Ag through A;4) for each 
subsequent valid write cycle to the part during this op- 
eration must be the same as the initial page address. 





The page write mode can be initiated during any write 
operation. Following the initial byte write cycle, the host 
can write an additional one to sixty-three bytes in the 
same manner as the first byte was written. Each suc- 
cessive byte load cycle, started by the WE HIGH to 
LOW transition, must begin within 100 ys of the falling 
edge of the preceding WE. If a subsequent WE HIGH 
to LOW transition is not detected within 100 ps, the 
internal automatic programming cycle will commence. 
There is no page write window limitation. Effectively the 
page write window is infinitely wide, so long as the host 
continues to access the device within the byte load cy- 
cle time of 100 ps. 


Write Operation Status Bits 
The X28C256 provides the user two write operation 
status bits. These can be used to optimize a system 
write cycle time. The status bits are mapped onto the 
1/O bus as shown in Figure 1. 


Figure 1: Status Bit Assignment 


vo [op|re] s[4{ safe] [ol 
| RESERVED | 


TOGGLE BIT 


DATA POLLING 
0065-10 


DATA Polling (1/07) 

The X28C256 features DATA Polling as a method to 
indicate to the host system that the byte write or page 
write cycle has completed. DATA Polling allows a sim- 
ple bit test operation to determine the status of the 
X28C256, eliminating additional interrupt inputs or ex- 
ternal hardware. During the internal programming cycle, 
any attempt to read the last byte written will produce 
the complement of that data on I/O7 (i.e., write data = 
Oxxx 10x, read data = 1xxx xox). Once the program- 
ming cycle is complete, |/O7 will reflect true data. Note: 
If the X28C256 is in the protected state and an illegal 
write operation is attempted DATA Polling will not 
operate. 


Toggle Bit (I/Og) 

The X28C256 also provides another method for deter- 
mining when the internal write cycle is complete. Dur- 
ing the internal programming cycle 1/Og will toggle from 
one to zero and zero to one on subsequent attempts to 
read the device. When the internal cycle is complete 
the toggling will cease and the device will be accessi- 
ble for additional read or write operations. 
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DATA POLLING 1/07 
Figure 2a: DATA Polling Bus Sequence 


ae et pe 2 © eee 
eee en ee Re! 


Vin 


vo, HIGH Z t—| Von 
Vor 


X26C256 


READY 
mets het oe i Ke Md eK 


Figure 2b: DATA Polling Software Flow DATA Polling can effectively halve the time for writing 
to the X28C256. The timing diagram in Figure 2a illus- 
trates the sequence of events on the bus. The software 


yal flow diagram in Figure 2b illustrates one method of im- 





plementing the routine. 


WRITES 
COMPLETE? 


YES 
SAVE LAST DATA 
AND ADDRESS 


READ LAST 
ADDRESS 
VO, 
COMPARE? 

YES 
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THE TOGGLE BIT 1/0, 
Figure 3a: Toggle Bit Bus Sequence 


tt Vy 


*Beginning and ending state of |/Og will vary. 





Figure 3b: Toggle Bit Software Flow The Toggle Bit can eliminate the software housekeep- 
ing chore of saving and fetching the last address and 
data written to a device in order to implement DATA 
Polling. This can be especially helpful in an array com- 
prised of multiple X28C256 memories that is frequently 
updated. The timing diagram in Figure 3a illustrates the 
sequence of events on the bus. The software flow dia- 
gram in Figure 3b illustrates a method for testing the 
Toggle Bit. 


COMPARE 
ACCUM WITH 


ADDR n 
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HARDWARE DATA PROTECTION 


The X28C256 provides three hardware features (com- 
patible with X2864A) that protect nonvolatile data from 
inadvertent writes. 


© Noise Protection—A WE pulse less than 20 ns will 
not initiate a write cycle. 


® Default Voc Sense—All write functions are inhibited 
when Vcc is <3V. 


® Write Inhibit—Holding either OE LOW, WE HIGH, or 
CE HIGH will prevent an inadvertent write cycle 
during power-on and power-off, maintaining data 
integrity. 


SOFTWARE DATA PROTECTION 


The X28C256 offers a software controlled data protec- 
tion feature. The X28C256 is shipped from Xicor with 
the software data protection NOT ENABLED; that is, 
the device will be in the standard operating mode. In 
this mode data should be protected during power-up/- 
down operations through the use of external circuits. 
The host would then have open read and write access 
of the device once Vcc was stable. 
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The X28C256 can be automatically protected during 
power-up and power-down without the need for exter- 
nal circuits by employing the software data protection 
feature. The internal software data protection circuit is 
enabled after the first write operation utilizing the soft- 
ware algorithm. This circuit is nonvolatile and will re- 
main set for the life of the device unless the reset com- 
mand is issued. 


Once the software protection is enabled, the X28C256 
is also protected from inadvertent and accidental writes 
in the powered-on state. That is, the software algorithm 
must be issued prior to writing additional data to the 
device. 


SOFTWARE ALGORITHM 


Selecting the software data protection mode requires 
the host system to precede data write operations by a 
series of three write operations to three specific ad- 
dresses. Refer to Figure 4a and 4b for the sequence. 
The three byte sequence opens the page write window 
enabling the host to write from one to sixty-four bytes 
of data.(19) Once the page load cycle has been com- 
pleted, the device will automatically be returned to the 
data protected state. 


Note: (10) Once the three byte sequence is issued it must be 
followed by a valid byte or page write operation. 
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SOFTWARE DATA PROTECTION 
Figure 4a: Timing Sequence—Byte or Page Write 


(Vec) 
Vee 


~~ DATA AA 55 


5 2. 
ADDRESS 5555 AAA WRITES WRITE 
OK 


PROTECTED 


=f 





eae 4b: Write Sequence for Regardless of whether the device has previously been 
iware malar retection protected or not, once the software data protected al- 
gorithm is used and data has been written, the 


WRITE DATA AA X28C256 will automatically disable further writes unless 


To another command is issued to cancel it. If no further 
ADDRESS 5555 commands are issued the X28C256 will be write pro- 
tected during power-down and after any subsequent 
power-up. 
WRITE DATA 55 Note: Once initiated, the sequence of write opera- 
Le tions should not be interrupted. 


ADDRESS 2AAA 


WRITE DATA AO 
TO 
ADDRESS 5555 


BYTE/PAGE LOAD 


ENABLED 
WRITE DATA XX 
TO 
ANY ADDRESS 


WRITE LAST BYTE 
TO 
LAST ADDRESS 


AFTER two 
RE-ENTERS DATA 
PROTECTED STATE 
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RESETTING SOFTWARE DATA PROTECTION 
Figure 5a: Reset Software Data Protection Timing Sequence 


| ae | 


DATA AA 55 80 AA 55 20 STANDARD 
ADDRESS 5555 2AAA 5555 5555 2AAA 5555 2twe OPERATING 


i: = 


| 





Figure 5b: Software Sequence to Deactivate In the event the user wants to deactivate the software 
Software Data Protection data protection feature for testing or reprogramming in 
an E2PROM programmer, the following six step algo- 
WRITE DATA AA rithm will reset the internal protection circuit. After twc, 


To the X28C256 will be in standard operating mode. 
ADDRESS 5555 


Note: Once initiated, the sequence of write opera- 
tions should not be interrupted. 


WRITE DATA 55 
To 
ADDRESS 2AAA 


WRITE DATA 80 
TO 
ADDRESS 5555 


WRITE DATA AA 
TO 
ADDRESS 5555 


WRITE DATA 55 
TO 
ADDRESS 2AAA 


WRITE DATA 20 
TO 
ADDRESS 5555 
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SYSTEM CONSIDERATIONS 


Because the X28C256 is frequently used in large mem- 
ory arrays it is provided with a two line control architec- 
ture for both read and write operations. Proper usage 
can provide the lowest possible power dissipation and 
eliminate the possibility of contention where multiple 
i/O pins share the same bus. 


To gain the most benefit it is recommended that CE be 
decoded from the address bus and be used as the pri- 
mary device selection input. Both OE and WE would 
then be common among all devices in the array. For a 
read operation this assures that all deselected devices 
are in their standby mode and that only the selected 
device(s) is outputting data on the bus. 


Because the X28C256 has two power modes, standby 
and active, proper decoupling of the memory array is of 
prime concern. Enabling CE will cause transient current 
spikes. The magnitude of these spikes is dependent on 
the output capacitive loading of the I/Os. Therefore, 
the larger the array sharing a common bus, the larger 
the transient spikes. The voltage peaks associated with 
the current transients can be suppressed by the proper 
selection and placement of decoupling capacitors. As a 
minimum, it is recommended that a 0.1 pF high fre- 
quency ceramic capacitor be used between Vcc and 
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GND at each device. Depending on the size of the ar- 
ray, the value of the capacitor may have to be larger. 


In addition, it is recommended that a 4.7 pF electrolytic 
bulk capacitor be placed between Vcc and GND for 
each eight devices employed in the array. This bulk ca- 
pacitor is employed to overcome the voltage droop 
caused by the inductive effects of the PC board traces. 


FUNCTIONAL DIAGRAM 


xX 
BUFFERS 
LATCHES 
AND 
Ac~Ats DECODER 
ADDRESS 
INPUTS 


Y 
peataied V0 BUFFERS 
pets AND LATCHES 


DECODER 


CONTROL 
LOGIC beeen eee 


AND 09-107 
TIMING DATA INPUTS/OUTPUTS 
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Normalized Standby Supply Current 


Normalized Active Supply Current 
vs. Ambient Temperature 


vs. Ambient Temperature 


NORMALIZED Isp, 


Q 
ms) 
ra) 
ta 
N 
an 
= 
= 
a 
° 
z 





AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C) 
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ORDERING INFORMATION 
256K E2PROMs 























Range) Time |Technology Level 
[¢|Fi[F2|K| 4 /E|G| 


PCELEE[ [iw [avons] owos [Standard 
CECT TC [esos [omos [standard 
CETTE [200ns| ~owos | standard | 
CCT Tw Jasons] cmos | stander 
CET w [200 ns [cmos | 
CIT fasons| cmos 
CET w [00 ns [cmos | 
IE we [a0 ns [cmos a8 Rov 
CIE [200ns) cmos] standard 
CT Pw Jasons] cmos [stander 
CCEPTETL | w[eoons| cmos | standara | 
CCE [eons] cmos | standra | 
CCE [0 [e00ns| cmos ase Rev. cas a 
CCE TT [asons| —cwos [asa Rev. Class a 


Device 
Order Organization 
Number 


8 
8 
8 


7 
© 
© 
JD 
® 
< 
2) 
Q 
i) 
n 
on 
w 


X28C256DMB-20| 32768 x 
X28C256DMB-25| 32768 x 


@ | 
© | @ 
e | do 
Di; wD 
® | ® 
< |< 
O1O 
Q};2 
@ | o 
Mm |” 
nin 
w)o 


S| 
fa 
ie 
lal 
fai 
ey 
ie 
x2ec256DMB_ | 32768x8 | | 
X28C256DMB-35| 92768x8 | | 
a 
i 
ey 
ial 
| 
ial 
ce 
el 


X28C256FM-20 32768 x 8 
X28C256FM-25 32768 x 8 


| | jelelelelelelelela 
ee prlliecalee dtacticatls oacal 
ee 

eo 

& 

oy 

< 

oO 

Q 

© 

B 

oO 


iP 
La 
iz 
e 
x 
i 
Z 
a 
a 
a 
ial 
xzacaserm | g276ax8 | | 


| | | tet | | | | Mm [s00ns| cmos [883 Rev. c, Class 8 
|| Ti tel | | TM {sons} cmos _|883 Rev. C, Class 8| 


X28C256FMB-35| 32768 x 8 





A 
@ 
< 


Blank = Commercial = 0°C to + 70°C 
Industrial = —40°C to + 86°C 
Military = —55°C to + 125°C 

ltra High Temp. = 0°C to + 150°C 


U 
Plastic Small Outline Gull Wing 
P DIP 

28-Lead Cerdip 

S 
2 


neue wd 


QUTH AS_-+ 
| | 


n 
= 


Ceramic Flat Pack for X2864A, X2864B and 
X2864H 
8-Lead Ceramic Flat Pack for X28256 and 


n 
nN 


X28C256 

28-Pin Ceramic Pin Grid Array 

J-Hook Plastic Leaded Chip Carrier 

32-Pad Ceramic Leadless Chip Carrier (Solder 

Seal) 

G = 32-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 


monk 
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ORDERING INFORMATION 
256K E2PROMs (Continued) 


Device 
Order Organization 
Number 


X28C256KM-20 | 32768x8 
X28C256KM-25 | 32768x8 


























| Package =—_femp, Access; Process Processing 
Range| Time |Technology Level 


Flr] o] 

feoere| GOS | Standard 
fasons| CMOS [Standard 
[soons| CMOS [Standard 
fesons| CMOS [Standard 
[200s] GMOS [889 Rev ©, cis58 
[asons| CMOS [609 Rev.C, Cass 
00 
aso] 
207 
sore] 
00 | 









oo 
mie 
na 
rescassn | sareexe | | | 
rescassxw-ss | ae7eexe | | _ 
pascosenue-20|_sereaxe | | 
rescarsxwe-2s] sereexe | | _ 
rescossnme | sereaxe | | 
rescarexwess] ae7eexe | | 
ae 
aa 
aa 
a 
ne 
aa 
ne 
as 


Oo 


fesons| GMOs | Standard 
[200s] CMOS 

[2sons| CMOS 
[esons| CMOS 


Blank = Commercial = 0°C to + 70°C 
Industrial = —40°C to + 85°C 

Military = —55°C to + 125°C 

Ultra High Temp. = 0°C to + 150°C 


Plastic Smail Outline Gull Wing 
Plastic DIP 


O 


X28C256EM-20 | 32768x8 
X28C256EM-25 | 32768x8 


:?) 


X28C256EM 32768 x 8 
X28C256EM-35 | 32768x8 
X28C256EMB-20! 32768x8 


Q;O 


X28C256EMB-25| 32768x8 
X28C256EMB 32768 x 8 
X28C256EMB-35| 32768x8 





A 
@ 
< 


Hoi td 


QOUVH AS_= 
leu de uu 


na 
be 


e 
Ceramic Flat Pack for X2864A, X2864B and 
64H 


n 
Le) 


= 28-Lead Ceramic Flat Pack for X28256 and 
X28C256 
28-Pin Ceramic Pin Grid Array 
J-Hook Plastic Leaded Chip Carrier 
32-Pad Ceramic Leadless Chip Carrier (Solder 
Seal) 
G = 32-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 


man 
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ORDERING INFORMATION 


256K E2PROMs (Continued) 


pelts organization -—=«Package«=—=‘| Temp, Access} Process Processing 
Range] Time {Technology Level 
dala /s|P[D|clFilralk/y/e|¢| 
Pserenxs | [| [|| [| e[ m [e00ns| aos | Standara | 
| seveaxs | | | | | | {| | le] m |2sons| cmos | Standard | 
sereaxe | | | | | [fe[ Mm [sons] cmos | Standard 
| 350 ns 


[aoons| CMOS [asa Rev, Glass 8 
'asons[cMOS [ees Rov. C, Cass 


Blank = Commercial = 0°C to + 70°C 
Industrial = —40°C to + 85°C 
= Military = —55°C to + 125°C 
T = Ultra High Temp. = 0°C to + 150°C 


S = Plastic Small Outline Gull Wing 
P = Piastic DIP 
D = 28-Lead Cerdip 
C = Side Braze 
Fi = Ceramic Flat Pack for X2864A, X2864B and 
X2864H 
F2 = 28-Lead Ceramic Flat Pack for X28256 and 
X28C256 
K = 28-Pin Ceramic Pin Grid Array 
J = J-Hook Plastic Leaded Chip Carrier 
E = 32-Pad Ceramic Leadless Chip Carrier (Solder 
Seal) 
G = 32-Pad Ceramic Leadless Chip Carrier (Glass 
Frit Seal) 











LIMITED WARRANTY 

Devices solid by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 


Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 
Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 
detection and correction, redundancy and back-up features to prevent such an occurrence. 


Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the tabeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 


28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 


1.490 (37.85) 
ae 435 (36. os 


0. waliad 49) 
0. “eer 70) 
PIN 1 
__ 0.100 (2.54 
1.300 (33.02) O00 (224) 





AS ~~ 0.035 (0.89) 
ae 7 {ee .225 (5.72) 
EATING = 
sgl 0.140 (3.56) 
0.200 (5.08) ft 
0.125 (3.18) POCO C22) 
yy 0.015 (0.38) 
0.110(2.79) 3 0.030 (0.76) * 0.014(0.36) 
0.090(2.29) ' TYP. 0.055 (1.40) TYP. 0.018 (0.46) 
TYP. 0.018 (0.46) 
0.620 (15.75) 
0.590 (14.99) 


TYP. 0.614(15.60) 


TYP. 0.010(0.25) 





HDI028 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
28-LEAD CERAMIC FLAT PACK TYPE F2 


1.000 0.010 
PIN 1 INDEX 
pe IN A 
















0.019 (0.48) 

+ 0.015 (0.38) 
MAX. ——— ————— i 0.050 (1.27) BSC 

0.440 (11.18) 
| MAX. | 
0.006 (0.15) 
| 0.003 (0.08) a 0.130 (3.30) 
- 0.090 (2.29) 
asada 370 (9.40 J 
0.250 (6.35) 0.180 (4.57) 0.040 oss 
TYP. 0.300 2 PLCS. MIN. 0.026 (0.66 
CFFO28 
NOTES: 


1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. CASE OUTLINE FOR X28256 AND X28C256 
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PACKAGING INFORMATION 
28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K 


eee * 


>| [+ 0.008 | 
(si 0.050 
a 


5 ‘----*A NOTE: LEADS 4, 12, 18 & 26 


OP©OBOOO®@ 





TYP. 0.075 
0.100 + 0.005 
ALL LEADS 4 CORNERS 0.090 £0.010 
(2.3440.25) 
PIN 1 INDEX 0.067 £0.005 
0.018 0.002 





0.650£0.010 
(16.51 £0.25) 


| ossotoci0 S| 0.1804 0.005 
(4.57 £0.13) 


(14.00 £0.25) 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 


CKC028 


2-186 


X28C256M 





PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E 


0.020 (0.51) x 45° REF. 


+ 





0.107 (2.72) 
0.077 (1.96) 


0.015 (0.38) 
<A. R TYP. 
0.003 (0.08) ® ™ 
0.055 (1.39) 


0.045 (1.14) 
TYP. (4) PLCS. 


——— 





\_ 0.015 (0.38) 


| nh ete 

0.040 (1.02) x 45° REF. 
fl Eooeanay\ ese Weies 
0.028 (0.71) 






=! 5.992(0.56) (52) PLCS. 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 
0.458 (11.63) 0.120 (3.05) 
5s-0:800 7-62) 0.060(152) 


0.560 (14.22) 
0.540 (13.71) 


0.558 (14.17) 


i 


32 1 PIN 1 INDEX CORNER —7 


CEG032 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT +0.005 (0.127) 
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PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G 





0.020 (0.51) x 45° REF. 
ft 
0.107 (2.72) 
0.077 (1.96) 
0.015 (0.38) 
“— 9.003(0.08) ® YP 
0.055 (1.39) 
0.046 ( 14) 
0.015 (0.38) TYP. (4) PLCS. 
= ae 
~ FE 
040 (1.02) x 45° REF. 
a ia 050(1.27)Bsc Cp ins ‘ 
0.028 (0.71) 
0.022 (0.56) (22) PLCS. 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 


0.458 (11.65) 0.120 (3.05) 
|-0.300 (7.62) >| 0.060 (1.52) 






Se 






0.560 (14.22) 
0.540(13.71) 


0.558 (14.17) 17) 


32 1 PIN 1 INDEX CORNER —” 


CGGos2 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT + 0.005 (0.127) 
3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS 
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NOTES 
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U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

Montvale Executive Park 

91 Montvale Avenue 

Stoneham, Massachusetts 02180 
Phone: 617/279-0220 

Telex: 230322889 

Fax: 617/279-1132 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 305/767-8010 
TWX: 510-100-7141 
Fax: 305/767-8912 


Mid-Atlantic Area 

Xicor, Inc. 

Patriot Square — 

39 Mill Plain Road 

Danbury, Connecticut 06810 
Phone: 203/743-1701 

Telex: 230853137 

Fax: 203/794-9501 


North Central Area 

Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/490-1310 
TWX: 910-997-3663 

Fax: 312/490-0637 


South Central Area 
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9330 Amberton Parkway 
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Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 ; 
Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 


Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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Xicor, Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 

United Kingdom 

Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 
Xicor, GmbH 
Forsthausstrasse 1 

D8013 Haar bei Muenchen 
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Phone: 49.8946.3089 
Telex: 8415213883 

Fax: 49.89.460.5472 


Far East Area 
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USA 

Phone: 408/432-8888 
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Fax: 408/432-0640 
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DATA SHEET SUPPLEMENT 


® 








256K Mil-Std-883C 


X28C256MB 


32K x 8 Bit 





Electrically Erasable PROM 





REQUIREMENTS FOR CHIP ERASE 


CHIP ERASE FUNCTIONALITY WILL BE GUARANTEED VIA C-SPEC ONLY. ADD C6767 TO XICOR PART 


NUMBER WHEN ORDERING. 
DESCRIPTION 


The X28C256MB may be erased (all bits cleared to log- 
ic “1”’) by two different methods. Both erasure methods 
clear the device within 10 ms. Because both methods 
employ Fowler-Nordheim Tunneling vs. Avalanche Pro- 
gramming, previously written data is not recoverable; 
thus, providing a method for maintaining security of 
proprietary information. 


The first method is similar to that employed on earlier 
generations of E2PROMs requiring the application of 
VoeE to the OE pin. Although a high voltage is applied 
to the pin, it is not coupled internally into the device. 


©Xicor, 1988 Patents Pending 


The voitage is sensed as being greater than Vj and in 
conjunction with CE and WE LOW initiates an internal 
erase cycle. The voltages required to perform the actu- 
al erase operation are developed and controlled inter- 
nally. 


The second method of erasure is an extension of the 
Software Data Protection command sequence. It is a 
5V only operation; thereby, eliminating the need for 
dual voltages within a system. Once the command se- 
quence is issued by the host, the X28C256MB will au- 
tomatically complete the erasure of the device within 
10 ms. 


Characteristics subject to change without notice 
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A.C. CHIP ERASE CHARACTERISTICS 
Ta = —55°C to + 125°C, Voo = +5V +10%. 


| Voges Output Enable Voltage 
tog. *| GE to WE Setup Time 









[win] 
: [2] 
[bata to WE soup time [20 
[bata Hold ater WE igh [20 
[tgs WE High to CEH Tine | ao 
toes? | Vos 0 WE Setting | 20 
Ttoewt” | VogHodtime Sida 

ad 





DATA IN KKXKKKKKKRY XX 





Note: (1) toes and tog guaranteed by design, not 100% tested. 
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5V Only Chip Erase Timing Diagram 


Vin 
OE | 
teic 


twp tweH 


WE or CE 


tas 
taH 


Ararho Bec mecoecuecbeécod 


toy 
tos 


Y07-/0p OK XK KOK KK EK LOX 


twe 





5V Only Chip Erase Flow Note: 5V only erase function timings are refer- 
enced to the WE or CE inputs, whichever is last to 
go LOW, and the WE or CE inputs, whichever is 


ducer alae first to go HIGH. 
ADDRESS 5555 
The command sequence must conform to the page 
write timing. 
WRITE DATA 55 Refer to the X28C256M data sheet for write timing 
To parameters. 


ADDRESS 2AAA 
Write protection is set after 5V Only Chip Erase. 


WRITE DATA 80 
TO 
ADDRESS 5555 


WRITE DATA AA 
TO 
ADDRESS 5555 


WRITE DATA 55 
TO 
ADDRESS 2AAA 


WRITE DATA 10 
TO 
ADDRESS 5555 
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Northeast Area 


Xicor, Inc. 
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Stoneham, Massachusetts 02180 
Phone: 617/279-0220 
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201 Park Place 
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Phone: 203/743-1701 

Telex: 230853137 

Fax: 203/794-9501 
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953 North Plum Grove Road 
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Schaumburg, Illinois 60173 
Phone: 312/490-1310 
TWX: 910-997-3663 

Fax: 312/490-0637 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 


Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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Telex: 851838029 
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Phone: 49.8946.3089 
Telex: 8415213883 
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PRELIMINARY INFORMATION ® 
Commercial X28C256B ; 
256K d 32K x 8 Bit 
Industrial X28C256BI : 
Electrically Erasable PROM 
FEATURES DESCRIPTION 
e 150 ns Access Time The Xicor X28C256B is a 32K x 8 E2PROM, fabricated 
e LOW Power CMOS with Xicor’s proprietary, high performance, floating gate 
—60 mA Active Current Max. CMOS technology. Like all Xicor programmable non- 
—200 A Standby Current Max. volatile memories the X28C256B is a 5V only device. 
e Fast Write Cycle Times The X28C256B features the JEDEC approved pinout 
—64-Byte Page Write Operation . iti memories, compatible with industry stan- 
—Byte or Page Write Cycle: 5 ms Typical al = 
—Complete Memory Rewrite: 2.5 Sec. The X28C256B supports a 64-byte page write opera- 
Typical tion, effectively providing a 78 ws/byte write cycle and 
—Effective Byte Write Cycle Time: 78 ys enabling the entire memory to be typically written in 
Typical less than 2.5 seconds. The X28C256B also features 


DATA Polling, a system software support scheme used 
to indicate the early completion of a write cycle. In ad- 
dition, the X28C256B includes a user-optional software 
data protection mode that further enhances Xicor’s 


e Software Data Protection 
e End of Write Detection 
—DATA Polling 


—Toggie Bit hardware write protect capability. 
e Simple Byte and Page Write 
—Single TTL Compatible WE Signal Xicor E2PROMs are designed and tested for applica- 


tions requiring extended endurance. Data retention is 


—Internal t 
ry Patched’ Address and Pata specified to be greater than 10 years. 


—Automatic Write Timing 
e Upward Compatible with X2864A 
e JEDEC Approved Byte-Wide Pinout 


PIN CONFIGURATIONS 


PLASTIC PLCC PIN NAMES 


CERDIP LCC Address Inputs 


Data Input/Output 
Write Enable 
Chip Enable 


Ar Aiz Ara NC Vec WE Ais 


Output Enable 
+5V 

Ground 

No Connect 





0; O02 Vss NC 1/03 1/04 Os 
0098-2 
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ABSOLUTE MAXIMUM RATINGS* 


Temperature Under Bias 


X28C256B .... 6. eee cee eee eens —10°C to + 85°C 

X28C256BI .... 1. eee eee eee —65°C to + 135°C 
Storage Temperature .............. 00 cease —65°C to + 150°C 
Voltage on any Pin with 

Respect to Ground................eee eens —1.0V to +7V 
D.C. Output Current..... 2... cece cece cece eee eee eeee 5mA 
Lead Temperature 

(Soldering, 10 Seconds) ................. eee e eee eee 300°C 


D.C. OPERATING CHARACTERISTICS 
X28C256B Ta = 0°C to + 70°C, Voc = +5V £10%, unless otherwise specified. 
X28C256BI Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 


Symbol] Parameter 
Voc Current (Active) 
(TTL Inputs) 
Voc Current (Standby) 
(TTL Inputs) 


loc 

(CMOS Inputs) 
iu 
ILo 
=1.0 


POWER-UP TIMING 





*COMMENT 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only and the functional operation of the device at 
these or any other conditions above those indicated in the op- 
erational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


CE = OE = Vy, WE = Vin 
Alli/O’s = Open 
Address Inputs = TTL Levels @ f = 5 MHz 


CE = Vcc — 0.3V, OE = Vi_ 
All 1/O’s = Open, Other Inputs = Voc 


Vin = GND to Voc 
Vout = GND to Voc, CE = Vin 


|____Symbol_ | Parameter 
Power-Up to Read Operation 





CAPACITANCE T, = 25°C, f = 1.0 MHz, Vcc = 5V 


| Symbol | Test 
Input/Output Capacitance 


i 10 


Power-Up to Write Operation 





Input Capacitance 


A.C. CONDITIONS OF TEST 


nput Pulse Levels} OV to 3.0V 


Input Rise and | tons 






Fall Times 
1.5V 


Input and Output 
1 TTL Gate and 
C, = 100 pF 


Timing Levels 
Output Load 


Vin = OV 


Standby and 
Write Inhibit 


Write Inhibit 
Write Inhibit 





Notes: (1) Typical values are for Ta = 25°C and nominal supply voltage. 
(2) Vi_ min. and Vi max. are for reference only and are not tested. 
(3) This parameter is periodically sampled and not 100% tested. 
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A.C. CHARACTERISTICS 


X28C256B Ta = 0°C to + 70°C, Voc = +5V +10%, unless otherwise specified. 
X28C256BI Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 


Read Cycle Limits 


X28C256B-15 X28C256B-18 
Parameter X28C256BI-15 X28C256Bl-18 


Read Cycle Time 


OE High to High Z Output 


tox Output Hold from 
Address Change 


Read Cycle 





ADDRESS 


<q ce 


CE 


oe 0 a ee See 


WE 
{Lz — tonz 
—_—> touz e— tyz 
HIGH Z 
DATA 1/0 Cx) DATA VALID xx Xx) DATA VALID _‘{) 


i ZN 


C—$_—t ,,——————— 





Notes: (4) t_z min. and to_z min. are shown for reference only, they are periodically characterized and are not tested. 


(5) tyz max. and toyz max. are measured from the point when CE or OE return high (whichever occurs first) to the time 
when the outputs are no longer driven. tyz min. and toyz min. are shown for reference only, they are periodically 
characterized and are not tested. 
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Write Cycle Limits 


[symbol [Parameter | 
[two |W Oye Tine 
[ns | Areas Setup Time 
Twn [Ades Hold Time 
Tes | Wits sup Tine | 
Cte [Wit Hoid Tine 


| toes | OE High Setup Time 
OE Hah Ho Tine 


CE Pulse Width 


two 
tas 
tAH 
tcs 
tcH 
[ton ata Holds 





WE Controlled Write Cycle 


ADDRESS KKK 
AS, leh TALL LLL | 
eee 
7ZH TANNA 
YS 
RXXX®- 


DATA IN QAO CKXKXKY 


——__—__— tps-—___—_ > toy —_ 


Dara OUT SOO a a I 


0098-5 





Note: (6) Typical values are for Ta = 25°C and nominal supply voltage. 
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CE Controlled Write Cycle 


two 


ADDRESS RK KKK KKK KKX 
|< t 4s —_—— > |< 44§ ——_> 
+ tow 


ZR SSNS [KS 


an aa " YZZZZZ{ZZZ_ 


DATAIN XXKXXXKKX a XXX] [KXXXX 


<§——| pg —_—_—> | <4 ——t 


HIGH Z 
DATA OUT 





Page Write Cycle 


ve EXRRXEXERX XX ff XX 


BYTE O BYTE 1 BYTEn BYTE n+#1 BYTE n#2 
twe 


*For each successive write within the page write operation, Ag-A14 should be the same or 
writes to an unknown address could occur. 





Notes: (7) Between successive byte writes within a page write operation, OE can be strobed LOW: e.g. this can_be done with CE 
and WE HIGH to fetch data from another memory device within the system for the next write; or with WE HIGH and C 
LOW effectively performing a polling operation. 


(8) The timings shown above are unique to page write operations. Individual byte load operations within the page write must 
conform to either the CE or WE controlled write cycle timing. 
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DATA Polling Timing Diagram(9) 


two 


*1/Og beginning and ending state will vary, depending upon actual two. 


SYMBOL TABLE 


WAVEFORM 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 


May change 
from High to 
Low 


Don’t Care: 
Changes 
Allowed 


N/A 


Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings. 
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OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing: 
State Not 
Known 
Center Line 
Is High 
Impedance 
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PIN DESCRIPTIONS 


Addresses (Ag-A 44) 
The Address inputs select an 8-bit memory location 
during a read or write operation. 


Chip Enable (CE) 

The Chip Enable input must be LOW to enable all 
read/write operations. When CE is HIGH, power con- 
sumption is reduced. 


Output Enable (OE) 
The Output Enable input controls the data output buff- 
ers and is used to initiate read operations. 


Data In/Data Out (1/O9-1/07) 
Data is written to or read from the X28C256B through 
the I/O pins. 


Write Enable (WE) 
The Write Enable input controls the writing of data to 
the X28C256B. 


DEVICE OPERATION 


Read 

Read operations are initiated by both OE and CE LOW. 
The read operation is terminated by either CE or OE 
returning HIGH. This 2-line control architecture elimi- 
nates bus contention in a system environment. The 
data bus will be in a high impedance state when either 
OE or CE is HIGH. 


Write 

Write operations are initiated when both CE and WE 
are LOW and OE is HIGH. The X28C256B supports 
both a CE and WE controlled write cycle. That is, the 
address is latched by the falling edge of either CE or 
WE, whichever occurs last. Similarly, the data is 
latched internally by the rising edge of either CE or WE, 
whichever occurs first. A byte write operation, once ini- 
tiated, will automatically continue to completion, typical- 
ly within 5 ms. 


Page Write Operation 

The page write feature of the X28C256B allows the en- 
tire memory to be written in 2.5 seconds. Page write 
allows two to sixty-four bytes of data to be consecu- 
tively written to the X28C256B prior to the commence- 
ment of the internal programming cycle. The host can 
fetch data from another location within the system dur- 
ing a page write operation (change the source ad- 
dress), but the page address (Ag through A;,4) for each 
subsequent valid write cycle to the part during this op- 
eration must be the same as the initial page address. 


The page write mode can be initiated during any write 
operation. Following the initial byte write cycle, the host 
can write an additional one to sixty-three bytes in the 
same manner as the first byte was written. Each suc- 
cessive byte load cycle, started by the WE HIGH to 
LOW transition, must begin within 100 ys of the falling 
edge of the preceding WE. If a subsequent WE HIGH 
to LOW transition is not detected within 100 ys, the 
internal automatic programming cycle will commence. 
There is no page write window limitation. Effectively the 
page write window is infinitely wide, so long as the host 
continues to access the device within the byte load cy- 
cle time of 100 ps. 


Write Operation Status Bits 
The X28C256B provides the user two write operation 
status bits. These can be used to optimize a system 
write cycle time. The status bits are mapped onto the 
I/O bus as shown in Figure 1. 


Figure 1: Status Bit Assignment 


vo [op|reis | 4|3]2]{1|o| 
| | RESERVED | 


TOGGLE BIT 
DATA POLLING 





DATA Polling (1/07) 

The X28C256B features DATA Polling as a method to 
indicate to the host system that the byte write or page 
write cycle has completed. DATA Polling allows a sim- 
ple bit test operation to determine the status of the 
X28C256B, eliminating additional interrupt inputs or ex- 
ternal hardware. During the internal programming cycle, 
any attempt to read the last byte written will produce 
the complement of that data on I/O7 (i.e., write data = 
Oxxx 00a, read data = 1xxx xxx). Once the program- 
ming cycle is complete, |/O7 will reflect true data. Note: 
If the X28C256B is in the protected state and an illegal 
write operation is attempted DATA Polling will not 
operate. 


Toggle Bit (I/Og) 

The X28C256B also provides another method for de- 
termining when the internal write cycle is complete. 
During the internal programming cycle I/Og will toggle 
from one to zero and zero to one on subsequent at- 
tempts to read the device. When the internal cycle is 
complete the toggling will cease and the device will be 
accessible for additional read or write operations. 
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DATA POLLING 1/07 
Figure 2a: DATA Polling Bus Sequence 





DATA Polling can effectively halve the time for writing. 
to the X28C256B. The timing diagram in Figure 2a illus- 
trates the sequence of events on the bus. The software 
flow diagram in Figure 2b illustrates one method of im- 
plementing the routine. 
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THE TOGGLE BIT 1/0, 
Figure 3a: Toggle Bit Bus Sequence 


*Beginning and ending state of !/Og will vary. 





Figure 3b: Toggle Bit Software Flow The Toggle Bit can eliminate the software housekeep- 
ing chore of saving and fetching the last address and 
data written to a device in order to implement DATA 
Polling. This can be especially helpful in an array com- 
prised of multiple X28C256B memories that is frequent- 
ly updated. The timing diagram in Figure 3a illustrates 
the sequence of events on the bus. The software flow 
diagram in Figure 3b illustrates a method for testing the 
Toggle Bit. 
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HARDWARE DATA PROTECTION 


The X28C256B provides three hardware features (com- 
patible with X2864A) that protect nonvolatile data from 
inadvertent writes. 


© Noise Protection—A WE pulse less than 20 ns will 
not initiate a write cycle. 


© Default Voc Sense—All write functions are inhibited 
when Vcc is <3V. 


® Write Inhibit—Holding either OE LOW, WE HIGH, or 
CE HIGH will prevent an inadvertent write cycle 
during power-on and power-off, maintaining data 
integrity. 


SOFTWARE DATA PROTECTION 


The X28C256B offers a software controlled data pro- 
tection feature. The X28C256B is shipped from Xicor 
with the software data protection NOT ENABLED; that 
is, the device will be in the standard operating mode. In 
this mode data should be protected during power-up/- 
down operations through the use of external circuits. 
The host would then have open read and write access 
of the device once Vcc was stable. 


2-204 


The X28C256B can be automatically protected during 
power-up and power-down without the need for exter- 
nal circuits by employing the software data protection 
feature. The internal software data protection circuit is 
enabled after the first write operation utilizing the soft- 
ware algorithm. This circuit is nonvolatile and will re- 
main set for the life of the device unless the reset com- 
mand is issued. 


Once the software protection is enabled, the 
X28C256B is also protected from inadvertent and acci- 
dental writes in the powered-on state. That is, the soft- 
ware algorithm must be issued prior to writing addition- 
al data to the device. 


SOFTWARE ALGORITHM 


Selecting the software data protection mode requires 
the host system to precede data write operations by a 
series of three write operations to three specific ad- 
dresses. Refer to Figure 4a and 4b for the sequence. 
The three byte sequence opens the page write window 
enabling the host to write from one to sixty-four bytes 
of data.(19) Once the page load cycle has been com- 
pleted, the device will automatically be returned to the 
data protected state. 


Note: (10) Once the three byte sequence is issued it must be 
followed by a valid byte or page write operation. 
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SOFTWARE DATA PROTECTION 
Figure 4a: Timing Sequence—Byte or Page Write 


(Vcc) 
Vec 
ov 


DATA AA 55 
ADORESS 5555 2AAA WRITE 


PROTECTED 


WRITES 


0098-15 





Figure 4b: Write Sequence for Regardless of whether the device has previously been 
Software Data Protection protected or not, once the software data protected al- 
gorithm is used and data has been written, the 
X28C256B will automatically disable further writes un- 


WRITE DATA AA ; f 
To less another command is issued to cancel it. If no fur- 
ADDRESS 5555 ther commands are issued the X28C256B will be write 
protected during power-down and after any subsequent 
power-up. 
WRITE DATA 55 Note: Once initiated, the sequence of write opera- 


TO 


ADDRESS 2AAA tions should not be interrupted. 


WRITE DATA AO 
TO 
ADDRESS 5555 


BYTE/PAGE LOAD 
ENABLED 


WRITE DATA XX 
TO 
ANY ADDRESS 


WRITE LAST BYTE 
TO 
LAST ADDRESS 


AFTER twe 
RE-ENTERS DATA 
PROTECTED STATE 
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RESETTING SOFTWARE DATA PROTECTION 
Figure 5a: Reset Software Data Protection Timing Sequence 


DATA AA 55 80 AA 20 
ADDRESS 5555 2AAA 5555 5555 OPERATING 


MODE 


cE 





Figure 5b: Software Sequence to Deactivate In the event the user wants to deactivate the software 

Software Data Protection : : ene 
data protection feature for testing or reprogramming in 

an E2PROM programmer, the following six step algo- 


WRITE DATA AA rithm will reset the internal protection circuit. After two, 
TO the X28C256B will be in standard operating mode. 
ADDRESS 5555 
Note: Once initiated, the sequence of write opera- 
tions should not be interrupted. 
WRITE DATA 55 
TO 
ADDRESS 2AAA 


WRITE DATA 80 
TO 
ADDRESS 5555 


WRITE DATA AA 
TO 
ADDRESS 5555 


TA 55 


WRITE DA 
TO 
ADDRESS 2AAA 


WRITE DATA 20 
TO 
ADDRESS 5555 
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SYSTEM CONSIDERATIONS 


Because the X28C256B is frequently used in large 
memory arrays it is provided with a two line control ar- 
chitecture for both read and write operations. Proper 
usage can provide the lowest possible power dissipa- 
tion and eliminate the possibility of contention where 
multiple 1/O pins share the same bus. 


To gain the most benefit it is recommended that CE be 
decoded from the address bus and be used as the pri- 
mary device selection input. Both OE and WE would 
then be common among all devices in the array. For a 
read operation this assures that all deselected devices 
are in their standby mode and that only the selected 
device(s) is outputting data on the bus. 


Because the X28C256B has two power modes, stand- 
by and active, proper decoupling of the memory array 
is of prime concern. Enabling CE will cause transient 
current spikes. The magnitude of these spikes is de- 
pendent on the output capacitive loading of the I/Os. 
Therefore, the larger the array sharing a common bus, 
the larger the transient spikes. The voltage peaks as- 
sociated with the current transients can be suppressed 
by the proper selection and placement of decoupling 
capacitors. As a minimum, it is recommended that a 0.1 
pF high frequency ceramic capacitor be used between 
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Voc and GND at each device. Depending on the size 
of the array, the value of the capacitor may have to be 
larger. 


In addition, it is recommended that a 4.7 uF electrolytic 
bulk capacitor be placed between Vcc and GND for 
each eight devices employed in the array. This bulk ca- 
pacitor is employed to overcome the voltage droop 
caused by the inductive effects of the PC board traces. 


FUNCTIONAL DIAGRAM 


Y 
pple VO BUFFERS 
i AND LATCHES 


DECODER 


CONTROL 
LOGIC aac a ane. cera at 
AND WOo-/07 
TIMING DATA INPUTS/OUTPUTS 


X28C256B, X28C256BI 





Normalized Active Supply Current Normalized Standby Supply Current 
vs. Ambient Temperature vs. Ambient Temperature 


3 g 
Yn 
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N N 
7 N 
=z < 
= = 
a a 
9° ° 
z z 


#125 


AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C) 
0098-19 
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ORDERING INFORMATION 
256K E2PROMs 


Device 
Order Organization 
Number 


}s|P|o|c 
pzacossar ae | aareaxe | [e| | 
xeecasepp-t8 | s2vesxe | |e] | | 
xeec256pPl-15| s2vesxe | |e] |_| 
xeecasepPl-18| s2vesxe | |e] |_| 
rzecasse0-15 | s27esx6 | | [>| 
x2eca56aD-18 | s276axs | | [| | 
: aoe 

: ile 

a eel 

: pelle fed 
Ree 
28C256BuI-18 Pe ich sill 





Range; Time | Technolo Level 
s[e[s| mi 
| | | | [isons| cmos | Standard | 
|| | {+ |180ns| cmos | Standard 
|| | | tt [isons| cmos | Standard | 
| fo} | 4 [180ns Standard 
| | | | + |150ns| cmos | Standard 
| | | | f |180ns| cmos | Standard 
teal ed 
as 
inal is 
ia 
pe 
Peis 




















Standard 
[180ns| CMOS | Standard 


Fat 
ime 
T 
Lae 
ee 


[1e0 ns] eMos — 








Standard 





Key: 

+ = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to + 85°C 

M = Military = —55°C to + 125°C 

T = Ultra High Temp. = 0°C to + 150°C 


S = Plastic Small Outline Gull Wing 

P = 28-Lead Plastic DIP 

D = 28-Lead Cerdip 

C = Side Braze 

Fi = Ceramic Flat Pack for X2864A, X2864B and 
X2864H 


Ceramic Flat Pack for X28256 and X28C256 

Ceramic Pin Grid Array 

32-Lead J-Hook Plastic Leaded Chip Carrier 

aN Ceramic Leadless Chip Carrier (Solder 
ea 


1 
F2 
K 
J 
E 


G = Ceramic Leadless Chip Carrier (Glass Frit Seal) 
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ORDERING INFORMATION 
256K E2PROMs (Continued) 


Device 
Package Temp.|Access| Process /| Processing 
Order Organization 
laa ann F{k[sfeje| | || 
X28C256BE-15 | 32768 x8 | | | ft fel 150ns| CMOS | Standard 


X28C256BE-18 | 32768x8 CMOS | Standard 
X28C256BEI-15| 32768 x8 | | [ef | 1 |150ns| cmos | Standard 
X28C256BEI-18| 32768 x8 | 1 |180ns| CMOS | Standard 





t = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to +85°C 

M = Military = —55°C to + 125°C 

T = Ultra High Temp. = 0°C to + 150°C 


S = Plastic Small Outline Gull Wing 
P = 28-Lead Plastic DIP 
D = 28-Lead Cerdip 
C = Side Braze 
F1 = Ceramic Flat Pack for X2864A, X2864B and 
X2864H 
F2 = Ceramic Flat Pack for X28256 and X28C256 
K = Ceramic Pin Grid Array 
J = 32-Lead J-Hook Plastic Leaded Chip Carrier 
E= ee Ceramic Leadless Chip Carrier (Solder 
ea 
G = Ceramic Leadless Chip Carrier (Glass Frit Seal) 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 


Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 
Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 
detection and correction, redundancy and back-up features to prevent such an occurrence. 


Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 
28-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 


1.460 (37.08) 
| 1.400 (35.56) | 
1 tt tet tt itt Et tt TT tL lt Uh Uhh UL 








a 


0.550 (13.97) 
0.510(12.95) 


_ 


0.085 (2.16) 
_ 2089 (2.16) 
0.040 (1.02) 





1.300 (33.02) 
REF. 





4 1 .160 (4.06) 


SEATING 0.125 (3.17) 
PLANE 129.10) 
0.150 (3.81 £ 

TETICe ss 5 “5 0.030 (0.76) 
° ; 0.015 (0.38) 

* + .110(2.79) _ 2% 0.062(1 57) __ 0.020 (0.51) 

es lg ees eden etna 
0.090 (2.29) ~* 0.050 (1.27) ~ 0.016 (0.41) 


0.610 (15.49) 
| 0.590 (14.99) i 


TYP. 0.010 (0.25) 





PP1028 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 


28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 


1.490 (37.85) 
as, 435 (36. 


0. i 49) 
0. —— 70) 
PIN 1 
_ 0.100 (2.54 
1.300 (33.02) p00 es) 








Ae ~~ 0.035 (0.89) 
ae i (5.72) 
SEATING = PTV ICT 
oe 0.140 (3.56) 
0.200 (5.08 
see) 0.060 (1.52) 
' ees 2 0.015 (0.38) 
__ 0.070 (1.78) zl LL. 0.026 (0.66) 
0.110(2.79) 0.030 (0.76) 0.014 (0.36) 
9.090(2.29) | TYP. 0.055 (1.40) TYP. 0.018 (0.46) 
TYP. 0.018 (0.46) 
___ 0.620(15.75) 
0.590 (14.99) 


TYP. 0.614 (15.60) 


TYP. 0.010 (0.25) 





HD1028 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 


32-LEAD PLASTIC LEADED CHIP CARRIER PACKAGE TYPE J 
+— 0.420 (10.67) 





0.050 (1.27) TYP. 


SEATING PLANE 


= + 0.004 LEAD 
cE 0.021 (0.53) CO = PLANARITY 
| 0.013 (0.33) _ 
->| + 0.045 (1.14) x 45° TYP. 0.017 (0.43) 0.015 (0.38) 
0.495 (12.57) 0.095 (2.41) 
0.485 (12.32 0.060(1.52) 
TYP. 0.490 (1 245) 0 : ee 
0.453 (11.51) 002 5) 
0.447 (11.35) : 
TYP. 0.450 (11.43) TYP. 0.136 (3.45) 
0.048 (1.22) 












0.042 (1.07) | 


0.595(15.11) 4 


0.585 (14.86) 
TYP. 0.590 (14.99) 


0.553 (14.05) 
0.547 (13.89) 
TYP. 0.550 (13.97) 


0.400 
(10-16) REF 









NOTES: 


1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. DIMENSIONS WITH NO TOLERANCE FOR REFERENCE ONLY 


PJGO32 
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PACKAGING INFORMATION 
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E 
0.020 (0.51) x 45° REF. 





ay 






0.107 (2.72) 
0.077 (1.96) 


0.015 (0.38) 
“— 9,003 (0.08) ® TP: 
0.055 (1.39) 


0.045 (1.14) 
TYP. (4) PLCS. 


eB 


|_| a 
0.040 (1.02) x 45° REF. 
| eee aes Pics. 
__ 0.028 (0.71) 






0.015 (0.38) 





0.022 (0.56) (22) PLCS. 
0.458 (11.63) 0.088 (2.24) 
0.442 (11.22) 0.050 (1.27) 
0.458 (11.63) 0.120(3.05) 
+-0.300 (7.62)->| ome l22) 7 







0.560 (14.22) 
0.540 (13.71) 


0.558 (14.17) 


32 1 CPIN 1 INDEX CORNER —” 


CEG032 
NOTES: 
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. TOLERANCE: + 1% NLT + 0.005 (0.127) 
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NOTES 
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U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

Montvale Executive Park 

91 Montvale Avenue 

Stoneham, Massachusetts 02180 
Phone: 617/279-0220 

Telex: 230322889 

Fax: 617/279-1132 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 305/767-8010 
TWX: 510-100-7141 
Fax: 305/767-8912 


. Mid-Atlantic Area 


Xicor, Inc. 

Patriot Square 

39 Mill Plain Road 

Danbury, Connecticut 06810 
Phone: 203/743-1701 
Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/490-1310 
TWX: 910-997-3663 

Fax: 312/490-0637 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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International Sales Offices 


Northern Europe Area 


Xicor, Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford OX8 3QA 
United Kingdom 
Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 
Xicor, GmbH 
Forsthausstrasse 1 

D8013 Haar bei Muenchen 
West Germany 

Phone: 49.8946.3089 
Telex: 8415213883 

Fax: 49.89.460.5472 


Far East Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 


7/88 Stock No. 200-176 
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ADVANCED INFORMATION ® 
Commercial X28C010 ; 
1M industrial X28C0101 128K x 8 Bit 





Electrically Erasable PROM 





FEATURES 
e Low Power CMOS 
—50 mA Active Current Max. 
—500 yA Standby Current Max. 
e High Speed Page Write Operation 
@ Fast Write Cycle Times 
—256-Byte Page Size 
—Byte or Page Write Cycle: 5 ms Typical 
—Complete Memory Rewrite: 2.5 Sec. 
—Effective Byte Write Cycle Time: 19 us 
e@ End of Write Detection 
—DATA Polling 
—Toggle Bit Testing 
—Accommodates Multiprocessor 
Applications 
¢ Software Data Protection 
e JEDEC Approved Byte-Wide Pinout for DIPs 


PIN CONFIGURATIONS 


SIDE BRAZE Lcc 


Ais Ayg NC NC NC NC Veo WE NC NC Ayy 
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X28C010 
(TOP VIEW) 
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DESCRIPTION 


The Xicor X28C010 is a 128K x 8 E2PROM, fabricated 
with Xicor’s proprietary, high performance, floating gate 
CMOS technology. Like all Xicor programmable non- 
volatile memories the X28C010 is a 5V only device. 
The X28C010 features the JEDEC approved pinout 
for byte-wide memories, compatible with industry 
EPROMs. 


The X28C010 supports a 256-byte page write opera- 
tion, effectively providing a 19 ws/byte write cycle and 
enabling the entire memory to be written in less than 
2.5 seconds. The X28C010 also features DATA Polling 
and Toggle Bit test, system software support schemes 
used to indicate the early completion of a write cycle. 
In addition, the X28C010 supports the Software Data 
Protection option. 


Xicor E2PROMs are designed and tested for applica- 
tions requiring extended endurance. Data retention is 
specified to be greater than 10 years. 


PIN NAMES 


Ao-Ai6 Address Inputs 
1/O9-!/07 Data Input/Output 
Ais WE Write Enable 


he CE Chip Enable 
Ag OE Output Enable 
ree Voc +5V 


Vss Ground 
NC No Connect 
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Characteristics subject to change without notice 
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ABSOLUTE MAXIMUM RATINGS* 
Temperature Under Bias 


X2BC010 see neers cineotus cae evan oie peel 2 —10°C to + 85°C 

X26 COD 6. occcaeclitalnde aaa saan aeeie s —65°C to + 135°C 
Storage Temperature .................05- —65°C to + 150°C 
Voltage on any Pin with 

Respect to Ground...............0e seen eee —1.0V to +7V 
D.C. Output Current............ cece eee eee eens 5mA 
Lead Temperature 

(Soldering, 10 Seconds) ...............e ee eeeeeeees 300°C 


D.C. OPERATING CHARACTERISTICS 


*COMMENT 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only and the functional operation of the device at 
these or any other conditions above those indicated in the op- 
erational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


X280010 Ta = 0°C to + 70°C, Voc = +5V +10%, unless otherwise specified. 
X28C010I Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 






[Symbot | Parameter 


loc Voc Current (Active) 
(TTL Inputs) 
Vcc Current (Standby) 
(TTL Inputs) 
Voc Current (Standby) 
(CMOS Inputs) 

Input Leakage Current re. | 
VoL 
VoH 


lLo Output Leakage Current 
i) Input Low Voltage 


lVor | Output Low Voltage 
| VoH __ | Output High Voltage 


POWER-UP TIMING 






el 
Mit 
eal 
| 0 | 
| 08 | 


| Vint) | inputHigh Voltage | 2.0_| Voc + 1.0 | 
| 


° 
hp 


p24 | 


Test Conditions 


CE = OF = Vi, WE = Vin 
All |/O’s = Open 
Address Inputs = TTL Levels @ f = 5 MHz 







3 
> 









CE = Vcc — 0.3V, OE = Vit 
Ail |/O’s = Open, Other Inputs = Voc 


| Symbol | Parameter 


tpur® 


Power-Up to Read Operation 





CAPACITANCE Ta = 25°C, f = 1.0 MHz, Voc = 5V 


| Symbol | Test, 
Input/Output Capacitance 


Power-Up to Write Operation 





Input Capacitance 


A.C. CONDITIONS OF TEST 


Input Pulse Levels| OV to 3.0V 

Input Rise and 

Input and Output 

Output Load 1 TTL Gate and 
CL = 100 pF 


















| WE | 

| oH | i 

| tL | Write | Dy | Active 
Eo) 


x | x | A | Write Inhibit __| 






| Mode | 0 | Power _| 


Xx Standby and High Z Standby 
Write Inhibit 


| Writeinbibit | o— | = 
2S 






Notes: (1) Vi, min. and Vi, max. are for reference only and are not tested. 
(2) This parameter is periodically sampled and not 100% tested. 
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A.C. CHARACTERISTICS 


X28C010 Ta = 0°C to + 70°C, Voc = +5V +10%, unless otherwise specified. 
X28C010I Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 


Read Cycle Limits 









X28C010-20 X28C010-25 X28C010 X28C010-35 
Symbol Parameter X28C0101-20 | X28C0101-25 X28C0101 X28C0101-35 


ing [Read yioTine [200 | | a0 | foo | eso) [mw 
See ee 
ian [Adress Access time || 200°| | aso [| sco || 50 | rw 
ioe [Output Enable Accessing [so | | so | | 100 | | 100 | rw 
fiz [CELowioaciveount [0 | [0 | |e] |o | |r. 
oz) [OE Lowtonctve Gut | 0 | | 0 | |e] | o | || 
pe feeamientome [be te |e Pa 
so [| eo fp oo | 


Output Hold from 
Address Change 


Read Cycle 













ADDRESS 


CE 


Vin 


<a_—_tz—__>} 
— | torz (*—- thz. 


HIGH Z 
DATA 1/0 XO CKKXK __paravauin__D 


e——_—_—t,,-—_—__—_ > 





Notes: (3) t.z min. and to_z min. are shown for reference only, they are periodically characterized and are not tested. 


(4) tyz max. and toyz max. are measured from the point when CE or OE return high (whichever occurs first) to the time 
when the outputs are no longer driven. 
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Write Cycle Limits 










twe i 

tas i 

taH i 

tcs i 
i 

tow i 
| toes |= High SetupTime 
| torn | CEH | 
ee 


Byte Load Cycle ae ae 


a 
eo, 
ae ee 
Paes 
a aed 


WE Controlled Write Cycle 


apness XO XX 
<< tag —_—__> tan 
Te Shes ats POI LS 
rs 
LZi YANN 
RXXXXD- 


XXKKKK baat. KXKRKE 


——$—<$<—$$-_—_——_ tps-——_—_——— toy— 


0104-4 


DATA IN 
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CE Controlled Write Cycle 


two 
ADDRESS SEE ED, COCO COOOL 
<< —_———t 4s —_—_> <——— tay 


cE KAAN 


eee as — 


ZZH Ss CARRE <7 


en wo YZZZZOZZZS 


DATA IN XXXX eS XXX) [[XRXKX 


tt p s—_——> | ~-— ty 


HIGH Z 
DATA OUT 





Page Write Cycle 


(XX 


eae rts 


BYTEO BYTE 1 BYTE 2 BYTE n+1 


*For each successive write within the page write operation, Ag—Aig should be the same or 
writes to an unknown address could occur. 





Notes: (5) Between successive byte writes within a page write operation, OE can be strobed LOW: e.g. this can_be done with CE 
and WE HIGH to fetch data from another memory device within the system for the next write; or with WE HIGH and CE 
LOW effectively performing a polling operation. 


(6) The timings shown above are unique to page write operations. Individual byte load operations within the page write must 
conform to either the CE or WE controlled write cycle timing. 
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DATA Polling Timing Diagram(7) 


twe 


*|/Og beginning and ending state will vary. 


SYMBOL TABLE 


WAVEFORM 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 


May change 
from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


Note: (7) Polling operations are by definition read cycles and are therefore subject to read cycle timings. 
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OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing : 
State Not 
Known 
Center Line 
is High 
Impedance 
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PIN DESCRIPTIONS 


Addresses (Ap~-A 16) 
The Address inputs select an 8-bit memory location 
during a read or write operation. 


Chip Enable (CE) 

The Chip Enable input must be LOW to enable all 
read/write operations. When CE is HIGH, power con- 
sumption is reduced. 


Output Enable (OE) 
The Output Enable input controls the data output buff- 
ers and is used to initiate read operations. 


Data In/Data Out (I/O9-1/07) 
Data is written to or read from the X28C010 through 
the I/O pins. 


Write Enable (WE) 
The Write Enable input controls the writing of data to 
the X28C010. 


DEVICE OPERATION 


Read 

Read operations are initiated by both OE and CE LOW. 
The read operation is terminated by either CE or OE 
returning HIGH. This 2-line control architecture elimi- 
nates bus contention in a system environment. The 
data bus will be in a high impedance state when either 
OE or CE is HIGH. 


Write 

Write operations are initiated when both CE and WE 
are LOW and OE is HIGH. The X28C010 supports both 
a CE and WE controlled write cycle. That is, the ad- 
dress is latched by the falling edge of either CE or WE, 
whichever occurs last. Similarly, the data is latched in- 
ternally by the rising edge of either CE or WE, whichev- 
er occurs first. A byte write operation, once initiated, 
will automatically continue to completion, typically with- 
in 5 ms. 


Page Write Operation 

The page write feature of the X28C010 allows the en- 
tire memory to be written in 2.5 seconds. Page write 
allows two to two hundred fifty-six bytes of data to be 
consecutively written to the X28C010 prior to the com- 
mencement of the internal programming cycle. The 
host can fetch data from another location within the 
system during a page write operation (change the 
source address), but the page address (Ag through 
Aig) for each subsequent valid write cycle to the part 
during this operation must be the same as the initial 
page address. , 


The page write mode can be initiated during any write 
operation. Following the initial byte write cycle, the host 
can write an additional one to two hundred fifty-five 
bytes in the same manner as the first byte was written. 
Each successive byte load cycle, started by the WE 
HIGH to LOW transition, must begin within 200 ys of 
the falling edge of the preceding WE. If a subsequent 
WE HIGH to LOW transition is not detected within 200 
ps, the internal automatic programming cycle will com- 
mence. There is no page write window limitation. Effec- 
tively the page write window is infinitely wide, so long 
as the host continues to access the device within the 
byte load cycle time of 200 ys. 


Write Operation Status Bits 
The X28C010 provides the user two write operation 
status bits. These can be used to optimize a system 
write cycle time. The status bits are mapped onto the 
1/O bus as shown in Figure 1. 


Figure 1: Status Bit Assignment 


vo [op|re} 5 | 4|3j2]1 Jo] 
| RESERVED | 


TOGGLE BIT 
DATA POLLING 








DATA Polling (1/07) 

The X28C010 features DATA Polling as a method to 
indicate to the host system that the byte write or page 
write cycle has completed. DATA Polling allows a sim- 
ple bit test operation to determine the status of the 
X28C010, eliminating additional interrupt inputs or ex- 
ternal hardware. During the internal programming cycle, 
any attempt to read the last byte written will produce 
the complement of that data on |/O7 (i.e., write data = 
Oxxx 00m, read data = 1xxx 0x). Once the program- 
ming cycle is complete, |/O7 will reflect true data. Note: 
If the X28C010 is in the protected state and an illegal 
write operation is attempted DATA Polling will not 
operate. 


Toggle Bit (1/Og) 

The X28C010 also provides another method for deter- 
mining when the internal write cycle is complete. Dur- 
ing the internal programming cycle !/Og will alternate 
between one and zero on subsequent attempts to read 
the device. When the internal cycle is complete the 
toggling will cease and the device will be accessible for 
additional read or write operations. 
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DATA POLLING 1/07 
Figure 2a: DATA Polling Bus Sequence 


ff 
en ale ae ae 


Vue 
v0, HIGH Z Xt} You 
Vou 


X280010 


READY 


0104-10 





Figure 2b: DATA Polling Software Flow DATA Polling can effectively halve the time for writing 
to the X28C010. The timing diagram in Figure 2a illus- 
trates the sequence of events on the bus. The software 

flow diagram in Figure 2b illustrates one method of im- 
plementing the routine. 
WRITES 


COMPLETE? 


SAVE LAST DATA 
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THE TOGGLE BIT I/Og 
Figure 3a: Toggle Bit Bus Sequence 


LAST 

WRITE 
WE — 
of eNO e 
OE 


ye 


Von HIGH 2 


t= Vion 





*Beginning and ending state of I/Og will vary. 


Figure 3b: Toggle Bit Software Flow The Toggle Bit can eliminate the software housekeep- 
ing chore of saving and fetching the last address and 
data written to a device in order to implement DATA 
Polling. This can be especially helpful in an array com- 
prised of multiple X28C010 memories that is frequently 
updated. Toggle Bit testing can also provide a method 
for status checking in multiprocessor applications. The 
timing diagram in Figure 3a illustrates the sequence of 
events on the bus. The software flow diagram in Figure 


3b illustrates a method for testing the Toggle Bit. 


COMPARE 
ACCUM WITH 


ADDR n 
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HARDWARE DATA PROTECTION 


The X28C010 provides three hardware features that 
protect nonvolatile data from inadvertent writes. 


® Noise Protection—A WE pulse less than 10 ns will 
not initiate a write cycle. 


® Default Voc Sense—All write functions are inhibited 
when Vcc is <3.8V. 


® Write Inhibit—Holding either OE LOW, WE HIGH, or 
CE HIGH will prevent an inadvertent write cycle 
during power-on and power-off, maintaining data 
integrity. 


SOFTWARE DATA PROTECTION 


The X28C010 offers a software controlled data protec- 
tion feature. The X28C010 is shipped from Xicor with 
the software data protection NOT ENABLED; that is, 
the device will be in the standard operating mode. In 
this mode data should be protected during power-up/- 
down operations through the use of external circuits. 
The host would then have open read and write access 
of the device once Vcc was stable. 
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The X28C010 can be automatically protected during 
power-up and power-down without the need for exter- 
nal circuits by employing the software data protection 
feature. The internal software data protection circuit is 
enabled after the first write operation utilizing the soft- 
ware algorithm. This circuit is nonvolatile and will re- 
main set for the life of the device unless the reset com- 
mand is issued. 


Once the software protection is enabled, the X28C010 
is also protected from inadvertent and accidental writes 
in the powered-on state. That is, the software algorithm 
must be issued prior to writing additional data to the 
device. 


SOFTWARE ALGORITHM 


Selecting the software data protection mode requires 
the host system to precede data write operations by a 
series of three write operations to three specific ad- 
dresses. Refer to Figure 4a and 4b for the sequence. 
The three byte sequence opens the page write window 
enabling the host to write from one to two hundred fif- 
ty-six bytes of data. Once the page load cycle has 
been completed, the device will automatically be re- 
turned to the data protected state. 
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SOFTWARE DATA PROTECTION 
Figure 4a: Timing Sequence—Byte or Page Write 


ae & ON 
OV 


WRITE 
DATA AA WRITES PROTECTED 
ADDRESS 5555 





Figure 4b: Write Sequence for Regardless of whether the device has previously been 
Software Data Protection protected or not, once the software data protection al- 
; gorithm is used and data has been written, the 
X28C010 will automatically disable further writes unless 





WRITE DATA AA 


TO another command is issued to cancel it. If no further 
ADDRESS 5555 commands are issued the X28C010 will be write pro- 
tected during power-down and after any subsequent 
power-up. 
WRITE DATA 55 Note: Once initiated, the sequence of write opera- 
Te tions should not be interrupted. 


ADDRESS 2AAA 


OPTIONAL 
| BYTE/PAGE 
LOAD OPERATION 


| 
' 
WRITE LAST BYTE \ 
TO ’ 

LAST ADDRESS 1 
t 


AFTER two 


RE“ENTERS DATA 
PROTECTED STATE 


0104-15 
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RESETTING SOFTWARE DATA PROTECTION 
Figure 5a: Reset Software Data Protection Timing Sequence 


v 
CC DATA. AA 80 AA 55 ‘ge Plead 
ADDRESS 5555 5555 5555 2AAA 

Se 


MODE 
— 





hide seat taba oe to Deactivate In the event the user wants to deactivate the software 
CUS Pee data protection feature for testing or reprogramming in 
an E2PROM programmer, the following six step algo- 


WRITE DATA AA rithm will reset the internal protection circuit. After two, 
TO the X28C010 will be in standard operating mode. 
ADDRESS 5555 


Note: Once initiated, the sequence of write opera- 
WRITE DATA 55 
To 
ADDRESS 2AAA 


tions should not be interrupted. 
WRITE DATA 80 


TO 
ADDRESS 5555 


WRITE DATA AA 
TO 
ADDRESS 5555 


WRITE DATA 55 
TO 
ADDRESS 2AAA 


WRITE DATA 20 
TO 
ADDRESS 5555 
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SYSTEM CONSIDERATIONS 


Because the X28C010 is frequently used in large mem- 
ory arrays it is provided with a two line control architec- 
ture for both read and write operations. Proper usage 
can provide the lowest possible power dissipation and 
eliminate the possibility of contention where multiple 
i/O pins share the same bus. 


To gain the most benefit it is recommended that CE be 
decoded from the address bus and be used as the pri- 
mary device selection input. Both OE and WE would 
then be common among all devices in the array. For a 
read operation this assures that all deselected devices 
are in their standby mode and that only the selected 
device(s) is outputting data on the bus. 


Because the X28C010 has two power modes, standby 
and active, proper decoupling of the memory array is of 
prime concern. Enabling CE will cause transient current 
spikes. The magnitude of these spikes is dependent on 
the output capacitive loading of the I/Os. Therefore, 
the larger the array sharing a common bus, the larger 
the transient spikes. The voltage peaks associated with 
the current transients can be suppressed by the proper 
selection and placement of decoupling capacitors. As a 
minimum, it is recommended that a 0.1 uF high fre- 
quency ceramic capacitor be used between Vcc and 
GND at each device. Depending on the size of the ar- 
ray, the value of the capacitor may have to be larger. 
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In addition, it is recommended that a 4.7 wF electrolytic 
bulk capacitor be placed between Vcc and GND for 
each eight devices employed in the array. This bulk ca- 
pacitor is employed to overcome the voltage droop 
caused by the inductive effects of the PC board traces. 


FUNCTIONAL DIAGRAM 


x 
BUFFERS 1 MEGABIT 
LATCHES E2PROM 

AND ARRAY 
DECODER 


Y 
BUFFERS 
LATCHES 

AND 
DECODER 


1/0 BUFFERS 
AND LATCHES 


1/09 7” 1/07 
DATA INPUTS/OUTPUTS 


CONTROL 
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ORDERING INFORMATION 
1M E2PROMs 


Package Temp.}Access| Process | Processing 
order orgarzaton Range| Time | Technology Level 


Number 


X28C010C-20 | 131072x8 
X28C010C-25 | 131072x8 
X28C010C 131072 x8 


[s|P[DiclFilr2ik/J/E/G@ 
flies po 
Ae 
aes 
x28c010C-35 | 131072xe8 | | | | 
Ree 
alt as 
Dee ae Ie 
eee 


el | | [TTT Tt | 200ns | cmos | standard | 
fel | | fT tt ft f2sons| cmos | standard | 
fel TT tT ff + [s00ns | cmos | standard _ 
el TT [| | | + [eons] cmos | standard 
vzacowcv20] ssiorexe| 1 | tel tt 11111 [aon | owos | snow 
X28C010C1-25 je | 
X28C010C1 | 
Ea 


X28C010Cl-35] 131072x8 


pt | | | | Tt fesons| cmos | standard | 
pt | | | ft tt | 300ns| cmos | standard | 
ptt | | tft | asons} cmos | standard | 


Ke 





‘Ss 


Blank = Commercial = 0°C to + 70°C 
Industrial = —40°C to +85°C 
Military = —55°C to + 125°C 


Plastic Small Outline Gull Wing 
Plastic DIP 
Cerdip 
32-Lead Side Braze 
Ceramic Flat Pack for X2864A, X2864B, 
X2864H and X28C64 
F2 = Ceramic Flat Pack for X28C256 and X28C256B 
K = Ceramic Pin Grid Array 
J = J-Hook Plastic Leaded Chip Carrier 
E= Pg Ceramic Leadiess Chip Carrier (Solder 
ea 
G.= Ceramic Leadless Chip Carrier (Glass Frit Seal) 


Zouvn = 


iiuu a 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 


Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 
Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,399,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932. Foreign patents and additional patents pending. 


LIFE RELATED POLICY : 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 
detection and correction, redundancy and back-up features to prevent such an occurrence. 


Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 


32-LEAD SIDE BRAZE PACKAGE TYPE C 


1.600 (40.64) 
| 32 os | 
rit tt tt tt th tT tC Tl LC | 


0.610 (15.49) 
0.500 (12.70) 







ee 0.100 (2.54) 


=e TTT TH: 


SEATING 
PLANE 
0.125 (3.18) 0.060 0.060 (1.52) 52) 


REF. 





a 0.015 (0.38 
“i | «0-100 (2.54) .100 (2.54) 0.070 (1.78) __ 9.026 (0.66) 0.015 (0.58) 
0.095 (2.41) 0.030 (0.76) ~~ 0.014 (0.36) 
TYP. 0.100 (2.54) 


TYP. 0.050 (1.27) 
0.620 (15.75) 


0. ee cana 


TYP. 0.010 (0.25}2| + — a 


TYP. 0.018 (0.46) 





ocJo32 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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Sales Offices 





U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

83 Cambridge Street 

Unit 1D 

Burlington, Massachusetts 01803 
Phone: 617/273-2110 

Telex: 230322889 

Fax: 617/273-3116 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 407/767-8010 
TWX: 510-100-7141 
Fax: 407/767-8912 


Mid-Atlantic Area 


Xicor, Inc. 

50 North Street 

Danbury, Connecticut 06810 
Phone: 203/743-1701 
Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/605-1310 
TWX: 910-997-3663 

Fax: 312/605-1316 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 


Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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International Sales Offices 


Northern Europe Area 
Xicor Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 

United Kingdom 

Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 


Xicor GmbH 
Forsthausstrasse 1 

D-8013 Haar bei Muenchen 
West Germany 

Phone: (49) 89/463089 
Telex: 5213883 


Fax: (49) 89/4605472 


Japan Area 


Xicor Japan K.K. 

Suzuki Building, 4th Floor 
1-6-8 Shinjuku, Shinjuku-ku 
Tokyo 160, Japan 

Phone: (03) 225-2004 

Fax: (03) 225-2319 


Far East Area 


Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 


5/89 Stock No. 200-192 


iCor 














ADVANCED INFORMATION ® 
1M Military X28C010M 128K x 8 Bit 
Electrically Erasable PROM 

FEATURES DESCRIPTION 


@ Low Power CMOS 
—50 mA Active Current Max. 
——500 A Standby Current Max. 
© High Speed Page Write Operation 
e Fast Write Cycle Times 
—256-Byte Page Size 
—Byte or Page Write Cycle: 5 ms Typical 
—Complete Memory Rewrite: 2.5 Sec. 
—Effective Byte Write Cycle Time: 19 ys 
© End of Write Detection 
—DATA Polling 
—Toggle Bit Testing 
—Accommodates Multiprocessor 
Applications 
® Software Data Protection 
e JEDEC Approved Byte-Wide Pinout for DIPs 


The Xicor X28C010 is a 128K x 8 E2PROM, fabricated 
with Xicor’s proprietary, high performance, floating gate 
CMOS technology. Like all Xicor programmable non- 
volatile memories the X28C010 is a 5V only device. 
The X28C010 features the JEDEC approved pinout 
for byte-wide memories, compatible with industry 
EPROMs. 


The X28C010 supports a 256-byte page write opera- 
tion, effectively providing a 19 ws/byte write cycle and 
enabling the entire memory to be written in less than 
2.5 seconds. The X28C010 also features DATA Polling 
and Toggle Bit test, system software support schemes 
used to indicate the early completion of a write cycle. 
In addition, the X28C010 supports the Software Data 
Protection option. 


Xicor E2PROMs are designed and tested for applica- 
tions requiring extended endurance. Data retention is 
specified to be greater than 10 years. 





PIN CONFIGURATIONS 
SIDE BRAZE LCC 


2 
X28C010 





©Xicor, 1989 Patents Pending 


Ais Arg NC NC NC NC Voc WE NC NC Aqy 


43, 142; 4 
Soartee (ous tas 


X28C010 
(TOP VIEW) 
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PIN NAMES 


Ao-A16 
\/O9-1/07 
WE 


Address Inputs 
Data Input/Output 
WE Write Enable 

CE Chip Enable 

OE Output Enable 
Voc +5V 

Vss Ground 

NC No Connect 





fa SB 
Ag 1/09 1/041/02 Vgg NC 1/03 1/04 1/05, 1/0g 1/07 
0103-2 


Characteristics subject to change without notice 
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ABSOLUTE MAXIMUM RATINGS* 


Temperature Under Bias.................. —65°C to + 135°C 
Storage Temperature .................0.. — 65°C to + 150°C 
Voltage on any Pin with 

Respect to Ground................. ee ee eee —1.0V to +7V 
D.C. Output Current........ 0. cece cece e cece ee nees 5 mA 
Lead Temperature 

(Soldering, 10 Seconds) ............. cece cece ee eens 300°C 


D.C. OPERATING CHARACTERISTICS 


*COMMENT 


Stresses above those listed under ‘Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only and the functional operation of the device at 
these or any other conditions above those indicated in the op- 
erational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


Ta = —55°C to + 125°C, Voc = +5V 410%, unless otherwise specified. 


 Symbo| Parameter 
loc Voc Current (Active) 
(TTL Inputs) 






Output Leakage Current 
Input Low Voltage 





Output Low Voltage 
Output High Voltage 


POWER-UP TIMING 








mA CE = OE = Vi, WE = Vin 
~ | Alll/O’s = Open 
Address Inputs = TTL Levels @ f = 5 MHz 
Voc Current (Standby) mA | CE = Vip, OE = ViL 
(TTL Inputs) All |/O’s = Open, Other Inputs = Vi, 
Voc Current (Standby) pA 
(CMOS Inputs) 
InputLeakage Current | | _—10_—|_ wA_| Vin = GND to Voc 
InputHigh Votage | 20 | Voc+t40] Vv | 


ae 


Test Conditions 



















CE = Voc — 0.3V, OE = Vit 
All |/O’s = Open, Other Inputs = Voc 





Vout = GND to Vcc, CE = Vin 







lo. = 2.1mA 


pA 
V 
V 
V 





| Parameter | Ma 
Power-Up to Read Operation 


Power-Up to Write Operation 


Input/Output Capacitance 
Input Capacitance 


MODE SELECTION 





A.C. CONDITIONS OF TEST 


Input Pulse Levels} OV to 3.0V 






Input Rise and 

Input and Output 

Output Load 1 TTL Gate and 
CL = 100 pF 
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|___Mode | /0_—| Power _| 
| Write | Div | Active | 


Write Inhibit 





eee ae 
H_ | Writeinhibit | — | — | 


Notes: (1) Vi_ min. and Vj max. are for reference only and are not tested. 
(2) This parameter is periodically sampled and not 100% tested. 
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A.C. CHARACTERISTICS 
Ta = —55°C to + 125°C, Voc = +5V +10%, unless otherwise specified. 


Read Cycle Limits 


sens ‘i 
eee 
| 200 
| 200_| 
tor | 
i209) 


i 200 
50 | 
Ea 
el 


CE High to High Z Output 


OE High to High Z Output 
Output Hold from 
Address Change 


Read Cycle 





ADDRESS 


Vin 5 ins Can | 


<¢——t,_2—__»| touz 
> toiz —_— tuz 


HIGH Z 
DATA 1/0 SOK_baravatio —_ XXX KK ona vate 


——i,,—_—-— 





Notes: (3) tLz min. and to, z min. are shown for reference only, they are periodically characterized and are not tested. 


(4) tyz max. and toyz max. are measured from the point when CE or OE return high (whichever occurs first) to the time 
when the outputs are no longer driven. 
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Write Cycie Limits 


Press Hold Time | 


two 

tas 

taH 

tcs 

CE 
[toss | _OE High Setup Time 
[tocn | __ OE High Hols Time 





E Controlled Write Cycle 


twe 
appresS XX KKK KKK 


<¢——— t 4g ——$ >| <b gy —_> | 


Oe ial ay SLL LIA 


we T/V SAAANANS 


<t—toes toen 


——_§|_ — — we —_____> 
WE 


WAAAY 


ce a 
KXKKO KXXKKY KKXXKD-— 


<= ty) s ——___——- > tow 


DATA OUT Ono 


0103-4 
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CE Controlled Write Cycle 


two 


ADDRESS ROKK MK KKX 
|< t 4s ——> |< t ,,, ——> 
+_——_——_—— tow 


cE KAAN/ 


<— twen —> 
——pP 


{ANNAN [SSS 


DATA IN XXXXXXXKKXNOK__oaTavatio—_ KXXKKI//KXKKXK 


<$——— t ps ——_ >| <I}, 


HIGH Z 
DATA OUT 





Page Write Cycle 


V0 XXXXXXXXKX XX FX XK >*X 


BYTEO BYTE 1 BYTE 2 BYTEn BYTE n+1 BYTE n+2 
twe 


*For each successive write within the page write operation, Ag—A;¢g should be the same or 
writes to an unknown address could occur. 





Notes: (5) Between successive byte writes within a page write operation, OE can be strobed LOW: e.g. this can_be done with CE 


and WE HIGH to fetch data from another memory device within the system for the next write; or with WE HIGH and CE 
LOW effectively performing a polling operation. 


(6) The timings shown above are unique to page write operations. Individual byte load operations within the page write must 
conform to either the CE or WE controlled write cycle timing. 
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DATA Polling Timing Diagram(7) 


An AK An XN VX) XX 


twe 


*|/Og beginning and ending state will vary. 


SYMBOL TABLE 


WAVEFORM 


INPUTS 


Must be 
steady 


May change 
from Low to 
High 


May change 
from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


Note: (7) Polling operations are by definition read cycles and are therefore subject to read cycle timings. 
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V/V/V 
(VV 





OUTPUTS 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 
Changing: 
State Not 
Known 
Center Line 
is High 
Impedance 
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PIN DESCRIPTIONS 


Addresses (Agp-A46) 
The Address inputs select an 8-bit memory location 
during a read or write operation. 


Chip Enable (CE) 

The Chip Enable input must be LOW to enable all 
read/write operations. When CE is HIGH, power con- 
sumption is reduced. 


Output Enable (OE) 
The Output Enable input controls the data output buff- 
ers and is used to initiate read operations. 


Data In/Data Out (I/O 9-1/07) 
Data is written to or read from the X28C010 through 
the I/O pins. 


Write Enable (WE) 
The Write Enable input controls the writing of data to 
the X28C010. 


DEVICE OPERATION 


Read 

Read operations are initiated by both OE and CE LOW. 
The read operation is terminated by either CE or OE 
returning HIGH. This 2-line control architecture elimi- 
nates bus contention in a system environment. The 
data bus will be in a high impedance state when either 
OE or CE is HIGH. 


Write 

Write operations are initiated when both CE and WE 
are LOW and OE is HIGH. The X28C010 supports both 
a CE and WE controlled write cycle. That is, the ad- 
dress is latched by the falling edge of either CE or WE, 
whichever occurs last. Similarly, the data is latched in- 
ternally by the rising edge of either CE or WE, whichev- 
er occurs first. A byte write operation, once initiated, 
will automatically continue to completion, typically with- 
in 5 ms. 


Page Write Operation 

The page write feature of the X28C010 allows the en- 
tire memory to be written in 2.5 seconds. Page write 
allows two to two hundred fifty-six bytes of data to be 
consecutively written to the X28C010 prior to the com- 
mencement of the internal programming cycle. The 
host can fetch data from another location within the 
system during a page write operation (change the 
source address), but the page address (Ag through 
Ai6) for each subsequent valid write cycle to the part 
during this operation must be the same as the initial 
page address. 


The page write mode can be initiated during any write 
operation. Following the initial byte write cycle, the host 
can write an additional one to two hundred fifty-five 
bytes in the same manner as the first byte was written. 
Each successive byte load cycle, started by the WE 
HIGH to LOW transition, must begin within 200 ys of 
the falling edge of the preceding WE. If a subsequent 
WE HIGH to LOW transition is not detected within 200 
ps, the internal automatic programming cycle will com- 
mence. There is no page write window limitation. Effec- 
tively the page write window is infinitely wide, so long 
as the host continues to access the device within the 
byte load cycle time of 200 us. 


Write Operation Status Bits 
The X28C010 provides the user two write operation 
status bits. These can be used to optimize a system 
write cycle time. The status bits are mapped onto the 
I/O bus as shown in Figure 1. 


Figure 1: Status Bit Assignment 


vo [op[te]s [4 [a[2]s Jo) 
ee 


TOGGLE BIT 
DATA POLLING 





DATA Polling (1/07) 

The X28C010 features DATA Polling as a method to 
indicate to the host system that the byte write or page 
write cycle has completed. DATA Polling allows a sim- 
ple bit test operation to determine the status of the 
X28C010, eliminating additional interrupt inputs or ex- 
ternal hardware. During the internal programming cycle, 
any attempt to read the last byte written will produce 
the complement of that data on |/O7 (i.e., write data = 
Oxxx xxxx, read data = 1xxx xxxx). Once the program- 
ming cycle is complete, |/O7 will reflect true data. Note: 
If the X28C010 is in the protected state and an illegal 
write operation is attempted DATA Polling will not 
operate. 


Toggle Bit (1/Og) 

The X28C010 also provides another method for deter- 
mining when the internal write cycle is complete. Dur- 
ing the internal programming cycle !/Og will alternate 
between one and zero on subsequent attempts to read 
the device. When the internal cycle is complete the 
toggling will cease and the device will be accessible for 
additional read or write operations. 
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DATA POLLING 1/07 
Figure 2a: DATA Polling Bus Sequence 


oe oe oe ae ee 
eM Ne 


View 
vo, HIGH Z Xt | Vou 
Vou 


X28C010 
READY 


torts 9 Kom Xm Kw Xe te Xe 





Figure 2b: DATA Polling Software Flow DATA Polling can effectively halve the time for writing 
to the X28C010. The timing diagram in Figure 2a illus- 


trates the sequence of events on the bus. The software 
Weeea flow diagram in Figure 2b illustrates one method of im- 
- plementing the routine. 


WRITES 
COMPLETE? 


YES 


SAVE LAST DATA 
AND ADDRESS 


vES 
X26C010 
READY 
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THE TOGGLE BIT 1/0, 
Figure 3a: Toggle Bit Bus Sequence 


tt Vio 


*Beginning and ending state of I/Og will vary. 





Figure 3b: Toggle Bit Software Flow The Toggle Bit can eliminate the software housekeep- 
ing chore of saving and fetching the last address and 
data written to a device in order to implement DATA 
Polling. This can be especially helpful in an array com- 
prised of multiple X28C010 memories that is frequently 
updated. Toggle Bit testing can also provide a method 
for status checking in multiprocessor applications. The 
timing diagram in Figure 3a illustrates the sequence of 
events on the bus. The software flow diagram in Figure 
3b illustrates a method for testing the Toggle Bit. 


COMPARE 
ACCUM WITH 


ADOR n 
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HARDWARE DATA PROTECTION 


The X28C010 provides three hardware features that 
protect nonvolatile data from inadvertent writes. 


® Noise Protection—A WE pulse less than 10 ns will 
not initiate a write cycle. 


® Default Voc Sense—All write functions are inhibited 
when Vcc is <3.8V. 


© Write Inhibit—Holding either OE LOW, WE HIGH, or 
CE HIGH will prevent an inadvertent write cycle 
during power-on and power-off, maintaining data 
integrity. 


SOFTWARE DATA PROTECTION 


The X28C010 offers a software controlled data protec- 
tion feature. The X28C010 is shipped from Xicor with 
the software data protection NOT ENABLED; that is, 
the device will be in the standard operating mode. In 
this mode data should be protected during power-up/- 
down operations through the use of external circuits. 
The host would then have open read and write access 
of the device once Vcc was stable. 
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The X28C010 can be automatically protected during 
power-up and power-down without the need for exter- 
nal circuits by employing the software data protection 
feature. The internal software data protection circuit is 
enabled after the first write operation utilizing the soft- 
ware algorithm. This circuit is nonvolatile and will re- 
main set for the life of the device unless the reset com- 
mand is issued. 


Once the software protection is enabled, the X28C010 
is also protected from inadvertent and accidental writes 
in the powered-on state. That is, the software algorithm 
must be issued prior to writing additional data to the 
device. 


SOFTWARE ALGORITHM 


Selecting the software data protection mode requires 
the host system to precede data write operations by a 
series of three write operations to three specific ad- 
dresses. Refer to Figure 4a and 4b for the sequence. 
The three byte sequence opens the page write window 
enabling the host to write from one to two hundred fif- 
ty-six bytes of data. Once the page load cycle has 
been completed, the device will automatically be re- 
turned to the data protected state. 
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SOFTWARE DATA PROTECTION 
Figure 4a: Timing Sequence—Byte or Page Write 


‘f° ee ie 
OV 


WRITE 
DATA AA WRITES PROTECTED 
ADDRESS 5555 





poue pipe Sequence for Regardless of whether the device has previously been 
ottware Date Protection protected or not, once the software data protection al- 
gorithm is used and data has been written, the 


WRITE DATA AA X28C010 will automatically disable further writes unless 


TO another command is issued to cancel it. If no further 
ADDRESS 5555 commands are issued the X28C010 will be write pro- 
tected during power-down and after any subsequent 

power-up. 
WRITE ball 55 Note: Once initiated, the sequence of write opera- 


ADDRESS 2AAA tions should not be interrupted. 


WRITE DATA AO 
TO 
ADDRESS 5555 


WRITE DATA XX 
TO 
ANY ADDRESS 
OPTIONAL 
BYTE/PAGE 
LOAD OPERATION 


WRITE LAST BYTE 
TO 
LAST ADDRESS 


AFTER two 


RE~ENTERS DATA 
PROTECTED STATE 
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RESETTING SOFTWARE DATA PROTECTION 
Figure 5a: Reset Software Data Protection Timing Sequence 


Yoo 
“ook ts ke Span 
ADDRESS 5555 2AAA 5555 5555 
\  eimenaemmainemaemmammenns 


MODE 





coe se htebhsiete sor amas to Deactivate In the event the user wants to deactivate the software 

OMe vere reorweron data protection feature for testing or reprogramming in 
an E2PROM programmer, the following six step algo- 
WRITE DATA AA rithm will reset the internal protection circuit. After two, 


TO the X28C010 will be in standard operating mode. 
ADDRESS 5555 


WRITE DATA 55 
TO 
ADDRESS 2AAA 
WRITE DATA 80 
TO 
ADDRESS 5555 


Note: Once initiated, the sequence of write opera- 
tions should not be interrupted. 


WRITE DATA AA 
TO 
ADDRESS 5555 


WRITE DATA 55 
TO 
ADDRESS 2AAA 
WRITE DATA 20 
TO 
ADDRESS 5555 
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SYSTEM CONSIDERATIONS 


Because the X28C010 is frequently used in large mem- 
ory arrays it is provided with a two line control architec- 
ture for both read and write operations. Proper usage 
can provide the lowest possible power dissipation and 
eliminate the possibility of contention where multiple 
1/O pins share the same bus. 


To gain the most benefit it is recommended that CE be 
decoded from the address bus and be used as the pri- 
mary device selection input. Both OE and WE would 
then be common among all devices in the array. For a 
read operation this assures that all deselected devices 
are in their standby mode and that only the selected 
device(s) is outputting data on the bus. 


Because the X28C010 has two power modes, standby 
and active, proper decoupling of the memory array is of 
prime concern. Enabling CE will cause transient current 
spikes. The magnitude of these spikes is dependent on 
the output capacitive loading of the I/Os. Therefore, 
the larger the array sharing a common bus, the larger 
the transient spikes. The voltage peaks associated with 
the current transients can be suppressed by the proper 
selection and placement of decoupling capacitors. As a 
minimum, it is recommended that a 0.1 pF high fre- 
quency ceramic capacitor be used between Vcc and 
GND at each device. Depending on the size of the ar- 
ray, the value of the capacitor may have to be larger. 
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In addition, it is recommended that a 4.7 uF electrolytic 
bulk capacitor be placed between Vcc and GND for 
each eight devices employed in the array. This bulk ca- 
pacitor is employed to overcome the voltage droop 
caused by the inductive effects of the PC board traces. 


FUNCTIONAL DIAGRAM 


x 
BUFFERS 1 MEGABIT 
LATCHES E2PROM 
AND ARRAY 
DECODER 


Y 
BUFFERS 
LATCHES 

AND 
DECODER 


1/0 BUFFERS 
AND LATCHES 


1/09 = \/O7 
DATA INPUTS/OUTPUTS 


CONTROL 
LOGIC 
AND 
TIMING 
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ORDERING INFORMATION 
1M E2PROMs 
















= reg rer 
ange ime ecnnoio 
Number rs[P[o[c|ri[ra|k|v[ele| ad 
xzacoiocm-20| 1a1072x8 | | | Le} | ||| | | ™ |[200ns| cmos | Stanaara | 
xzecorocm-a5| 1a1o7exe |_| | lel | ||| |_| m |2s0ns| cmos | standard | 
xzacoroom | sa1072x8 | | | [| | ||| |_|_m |[s00ns] cmos | Standard | 
xzecorocm-a5| 1ato7exe |_| | let | 11 | |_| m |osons| cmos | Standard | 


Key: 

+ = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to + 85°C 

M = Military = —55°C to + 125°C 





Processing 
Level 








Organization 










S = Plastic Small Outline Gull Wing 
P = Plastic DIP 
D = Cerdip 
C = 32-Lead Side Braze 
Fi = Ceramic Flat Pack for X2864A, X2864B, 
X2864H and X28C64 
F2 = Ceramic Flat Pack for X28C256 and X28C256B 
K = Ceramic Pin Grid Array 
J = J-Hook Plastic Leaded Chip Carrier 
E= Sccn Ceramic Leadless Chip Carrier (Solder 
ea 
G = Ceramic Leadless Chip Carrier (Glass Frit Seal) 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 

Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 

U.S. PATENTS 

Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 

In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 

detection and correction, redundancy and back-up features to prevent such an occurrence. 

Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 


injury to the user. 
2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 


life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 


32-LEAD SIDE BRAZE PACKAGE TYPE C 


0.610(15.49) 
0.500 (12.70) 







| 0.100 (2.54) 
err ee 
REF. = 


—————<——— } 0.225 (5.72) 
0.088 (2.24) 





0.200 (5.08) ae 
0.125 (3.18) 0.060 (1.52) 
f 0.015 (0.38 
; | 0,100(2.54) 0.070 (1.78) _ 0.026 (0.66) or) 
~~ 0,095 (2.41) 0.030 (0.76) ~ 0.014 (0.36) 
TYP. 0.100 (2.54) TYP. 0.050 (1.27) TYP. 0.018 (0.46) 


0.620 (15.75) 


0.590 (14.99) | 
See er eae 


a 
’ ‘ 
' 
‘ 
‘ 
je \" 
’ ‘ 
‘a \t 0° 
4a .Y 


TYP. 0.010 (0.25)->| 





ocJo32 
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

83 Cambridge Street 

Unit 1D 

Burlington, Massachusetts 01803 
Phone: 617/273-2110 

Telex: 230322889 

Fax: 617/273-3116 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 407/767-8010 
TWX: 510-100-7141 
Fax: 407/767-8912 


Mid-Atlantic Area 


Xicor, Inc. 

50 North Street 

Danbury, Connecticut 06810 
Phone: 203/743-1701 
Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/605-1310 

TWX: 910-997-3663 

Fax: 312/605-1316 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 


Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 


International Sales Offices 


Northern Europe Area 


Xicor Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 
United Kingdom 
Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 


Xicor GmbH 
Forsthausstrasse 1 

D-8013 Haar bei Muenchen 
West Germany 

Phone: (49) 89/463089 
Telex: 5213883 

Fax: (49) 89/4605472 


Japan Area 

Xicor Japan K.K. 

Suzuki Building, 4th Floor 
1-6-8 Shinjuku, Shinjuku-ku 
Tokyo 160, Japan 

Phone: (03) 225-2004 

Fax: (03) 225-2319 


Far East Area 


Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 





2-250 


5/89 Stock No. 200-193 


ICO? 














PRELIMINARY INFORMATION ® 
1Megabit Module XM28C010 128K x 8 Bit 
Electrically Erasable PROM 

FEATURES DESCRIPTION 


e High Density 1Megabit (128K x 8) E2PROM 
Module 

@ Access Time of 250 ns at — 55°C to + 125°C 

@ Base Memory Component: Xicor CMOS 
X28C256 

e JEDEC Standard 32-Pin 600 Mil Wide 
Ceramic Side Braze Package 

© Pin Compatible with the X28C010 1Megabit 
Monolithic CMOS E2PROM 

© Fast Write Cycle Times Supported by: 
— Internal Program Cycle 10 ms Max. 
—64-Byte Page 
—DATA Polling 
—Togglie Status Bit 

®@ High Rel Module Available with: 
—100% MIL-STD-883 Compliant 

Components 
—100% Screening and MIL-STD-883 
Processing of Modules 
e Software Data Protection 


PIN CONFIGURATION 






8 25 
AsC]s XM28C010 2410 OE 


Ag (412 21.91/07 
(Oy C413 2011/0, 
1/0, 414 1911/05 
1/02 (415 18P31/o, 


0091-1 


Address Inputs 
Data Input/Output 
Write Enable 


Chip Enable 
Output Enable 
+5V 

Ground 

No Connect 





©Xicor, 1988 Patents Pending 


The XM28C010 is a high density 1Megabit E2PROM 
comprised of four X28C256 32K x 8 LCCs mounted on 
a co-fired multilayered ceramic substrate. The 
XM28C010 is configured 128K x 8 bit and features the 
JEDEC approved pinout for byte-wide memories, com- 
patible with the monolithic X28C010. 


The XM28C010 is available in commercial, industrial 
and military temperature ranges. The military tempera- 
ture range module is built with MIL-STD-883 Class B 
microcircuit components. In addition, after being as- 
sembled all High Rel modules undergo 100% 
screening. 


The XM28C010 supports a 64-byte page write opera- 
tion, this, combined with DATA Polling or Toggle Bit 
testing, effectively provides a 78 yws/byte write cycle, 
enabling the module memory array to be rewritten in 10 
seconds. 





The XM28C010 will also support Software Data Protec- 
tion, a user-optional method of protecting data during 
power transitions. 


The XM28C010 provides the same high endurance and 
data retention as the base memory components. 


FUNCTIONAL DIAGRAM 


X28C256 X28C256 


X28C256 
Ao~At4 AomAtg 


10g ~1/07 





Characteristics subject to change without notice 
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ABSOLUTE MAXIMUM RATINGS* 


Temperature Under Bias.................. —65°C to + 135°C 
Storage Temperature .................06. —65°C to + 150°C 
Voltage on any Pin with 

Respect to Ground.............00cceeeeeee —1.0V to +7V 
D.C. Output Current... 0.0... 0. ccc tee eee 5mA 
Lead Temperature 

(Soldering, 10 Seconds) ............. cece eee ee eee 300°C 


D.C. OPERATING CHARACTERISTICS 


*COMMENT 


Stresses above those listed under ‘Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only and the functional operation of the device at 
these or any other conditions above those indicated in the op- 
erational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


XM28C010 Ta = 0°C to + 75°C, Vog = +5V +10%, unless otherwise specified. 
XM28C010I Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 
XM28C010M Ta = —55°C to + 125°C, Voc = +5V +10%, unless otherwise specified. 







\cc Voc Current (Active) 
(TTL Inputs) 


IsB, Vcc Current (Standby) 
(TTL Inputs) 
Voc Current (Standby) 
(CMOS Inputs) 
Input Leakage Current 


Output Leakage Current 
Input Low Voltage 


| Output Low Voltage | 
| 24 | 


Output High Voltage 





TYPICAL POWER-UP TIMING 


oe | Min. | Max. 
| 10 
AOL 
| 08 | 


Pe eee tet te 
|Vin | InputHigh Voltage | 20 | Voc +40] vi fo. 
| od | Vv 

aes 


Test Conditions 


CE = OE = Vi, WE = Vin 

All 1/O’s = Open, 1 Device Active 

Address Inputs = TTL Levels @ f = 5 MHz 
CE = Vin, OE = Vit 

All 1/O’s = Open, Other Inputs = Vjy 

CE = Vin, OE = Vit 

All |/O’s = Open, Other Inputs = Voc 


Vin = GND to Voc 


b 
Vout = GND to Voc, CE = Vin 














A 
A 
A 


lo. = 2.1MA 
| V_ | ton = —400 pA 





| __Symbol_ | Parameter 
Power-Up to Read Operation 





CAPACITANCE Ta = 25°C, f = 1.0 MHz, Voc = 5V 









Input Pulse Levels} OV to 3.0V 


Input Rise and 
Fall Times 





Input and Output 1.5V 


Timing Levels 


Output Load 1 TTL Gate and 
C_ = 100 pF 











Input/Output Capacitance 
Input Capacitance 






| WE | 
| H | 
| t | write | Di | Active 
| x 


Power-Up to Write Operation 






Conditions 


|_Mode {| Vo | Power | 








Standby and High Z Standby 
Write Inhibit 


Write Inhibit 


Write Inhibit 









Notes: (1) Typical values are for Ta = 25°C and nominal supply voltage. 
(2) This parameter is periodically sampled and not 100% tested. 
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A.C. CHARACTERISTICS 


XM28C010 Ta = 0°C to + 75°C, Voc = +5V +10%, unless otherwise specified. 
XM28C010I Ta = —40°C to + 85°C, Voc = +5V +10%, unless otherwise specified. 
XM28C010M Ta = —55°C to + 125°C, Vcc = +5V +10%, unless otherwise specified. 


Read Cycle Limits 


Symbol 
| tac | Read Cycle Time 
| tce | Chip Enable Access Time 
= aaa Address Access Time 
| toe Output Enable Access Time 


RC 
tce 
AA 
OE 
LZ 
H 


t 
t 
t 
: 


to Output Hold from 
Address Change 


Read Cycle 





ADDRESS 


Vin ta 


gt, 7 
—_—> toiz _— tuz 


pATAI/0 OK para anne XXX KOK baa aw) 


—_—_§_ tp, 


WE 





Note: (3) tz and toyz are measured from the point when CE or OE return high (whichever occurs first) to the time when the outputs 
are no longer driven. 
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Write Cycle Limits 


el ee 


[Wie Gyelotime [| 

[tas Address Setup Time [0 | 

Adress Hold Time [150 

Write SetupTime [25 
tee 4 

10] 






WE Controlled CE Controlled 
Write Write(4) 






— 
oO 
= 
o 


Write Hold Time i= 20s. = 

[—twe __|_ WE Pulse wiat 
WE Hi 

| tH 10 

| tpw 10 

1 


Lee Pe 

0 | a 

area, Ene 

we or 

| CEPuisewidth | 125 | | tT 
| OEHighSetupTime | 10 | eee 
=e ee 

a ae 

a ——7 

Ea Pea 


WE High Recovery 
Data Valid 


ee 
=o 
es 
Oo 
[Delaytonetwite | 10 | SS 
[Byte Load Gyele | 1 —*+| 






twe 
tas 
taH 
tcs 
tCH 
tow 
twp 
tov 
tbH 
tow 
WE Controlled Write Cycle 


twe 
ADDRESS KK KOKO EERO 
ef ————— ¢ ag —-_—> | <a ——— 4) > 


cE ANAS 


“tes 


naw SILLA 


LL WAAAANAN 


~—a#—toes toen 


twe——_—_—_—_—__—_» 


SAN] 
ro ee 
XKXXKN XXXXHY RKXXXXY-— 


DATA IN 


<—_——— tps tox 


0091-4 





Note: (4) Due to the inclusion of the decoder IC on board the module the WE and CE write controlled timings will vary. When utilizing 
the CE controlled_write operation all the hold_timings must be extended by the worst case propagation delay of the 
say a For a WE controlled write operation CE must be a minimum 125 ns to accommodate the additional setup time 
required. 
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CE Controlled Write Cycle 


twe 
ADDRESS RRR KKK KX 
<< t 4s ———_> 0—$——tay 
<—_—__—"_tcw 


cE KAAN/ 


= pegs —> 


ZZF Ba SRR SST 


a aa Ee 70745 


DATA IN ean SS ee [XXXXX 


<¥—_—— t ps ———>| <--—— 1 


HIGH Z 
DATA OUT 
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Page Write Cycle 


“ADDRESS Scag p- Ss tS IRXXXS 


I OXKXXKXXXKX _X___X___ ff X_Xtastevre) 


BYTEO BYTE1 BYTE 2 BYTEn BYTEn+1 BYTE n+2 


twe 


*For each successive write within the page write operation, Ag—A1¢ should be the same or 
writes to an unknown address could occur. 
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DATA Polling Timing Diagram 


nooress an XXXRKK_ae__ XK, RX XR 





Toggle Bit Timing Diagram 


two 


*Starting and ending state of I/Og will vary, depending upon actual twc. 
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PIN DESCRIPTIONS 


Addresses (Ag-Aig¢) 
The Address inputs select an 8-bit memory location 
during a read or write operation. 


Chip Enable (CE) 

The Chip Enable input must be LOW to enable all 
read/write operations. When CE is HIGH, power con- 
sumption is reduced (see Note 4). 


Output Enable (OE) 
The Output Enable input controls the data output buff- 
ers and is used to initiate read operations. 


Data In/Data Out (I/O9-1/07) 
Data is written to or read from the XM28C010 through 
the 1/O pins. 


Write Enable (WE) 
The Write Enable input controls the writing of data to 
the XM28C010. 


DEVICE OPERATION 


Read 

Read operations are initiated by both OE and CE LOW. 
The read operation is terminated by either CE or OE 
returning HIGH. This 2-line control architecture elimi- 
nates bus contention in a system environment. The 
data bus will be in a high impedance state when either 
OE or CE is HIGH. 


Write 

Write operations are initiated when both CE and WE 
are LOW and OE is HIGH. The XM28C010 supports 
both a CE and WE controlled write cycle. That is, the 
address is latched by the falling edge of either CE or 
WE, whichever occurs last. Similarly, the data is 
latched internally by the rising edge of either CE or WE, 
whichever occurs first. A byte write operation, once ini- 
tiated, will automatically continue to completion, typical- 
ly within 5 ms (see Note 4). 


Page Write Operation 

The page write feature of the XM28C010 allows the en- 
tire memory to be written in 10 seconds. Page write 
allows two to sixty-four bytes of data to be consecu- 
tively written to the XM28C010 prior to the commence- 
ment of the internal programming cycle. The host can 
fetch data from another location within the system dur- 
ing a page write operation (change the source ad- 
dress), but the page address (Ag through Ag) for each 
subsequent valid write cycle to the part during this op- 
eration must be the same as the initial page address. 


The page write mode can be initiated during any write 
operation. Following the initial byte write cycle, the host 
can write an additional one to sixty-three bytes in the 
same manner as the first byte was written. Each suc- 
cessive byte load cycle, started by the WE HIGH to 
LOW transition, must begin within 100 ys of the falling 
edge of the preceding WE. If a subsequent WE HIGH 
to LOW transition is not detected within 100 ps, the 
internal automatic programming cycle will commence. 
There is no page write window limitation. Effectively the 
page write window is infinitely wide, so long as the host 
continues to access the device within the byte load cy- 
cle time of 100 us. 


Write Operation Status Bits 
The XM28C010 provides the user two write operation 
status bits. These can be used to optimize a system 
write cycle time. The status bits are mapped onto the 
1/O bus as shown in Figure 1. 


Figure 1: Status Bit Assignment 


vo [op[re| s | 4 {af2]: |o | 
| Beveved 


TOGGLE BIT 
DATA POLLING 





DATA Polling (1/07) 

The XM28C010 features DATA Polling as a method to 
indicate to the host system that the byte write or page 
write cycle has completed. DATA Polling allows a sim- 
ple bit test operation to determine the status of the 
XM28C010, eliminating additional interrupt inputs or ex- 
ternal hardware. During the internal programming cycle, 
any attempt to read the last byte written will produce 
the complement of that data on |/O7 (i.e., write data = 
Oxxx xxx, read data = 1xxx xx). Once the program- 
ming cycle is complete, 1/07 will reflect true data. Note: 
If the XM28C010 is in the protected state and an illegal 
write operation is attempted DATA Polling will not 
operate. 


Toggle Bit (I/Og) 

The XM28C010 also provides another method for de- 
termining when the internal write cycle is complete. 
During the internal programming cycle |/Og will toggle 
from one to zero and zero to one on subsequent at- 
tempts to read the last byte written. When the internal 
cycle is complete the toggling will cease and the de- 
vice will be accessible for additional read or write 
operations. 
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DATA POLLING 1/07 
Figure 2a: DATA Polling Bus Sequence 


Oe ee oe ae aw 2) 
mee ae ae ae 2) 


Vin 


Or a a 
: musapore 
aovAse tm Kom Xam Km Xm Xn 





Figure 2b: DATA Polling Software Flow DATA Polling can effectively halve the time for writing 
to the XM28C010. The timing diagram in Figure 2a il- 
lustrates the sequence of events on the bus. The soft- 

ware flow diagram in Figure 2b illustrates one method 
of implementing the routine. 


WRITES 
COMPLETE? 


YES 
SAVE LAST DATA 
AND ADDRESS 


READ LAST 
ADDRESS 
v0, 
COMPARE? 

YES 
xm28C010 
READY 
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THE TOGGLE BIT 1/Og¢ 
Figure 3a: Toggle Bit Bus Sequence 


Vor XM28C010 
READY 


*Beginning and ending state of !/Og will vary. 





Figure 3b: Toggle Bit Software Flow The Toggle Bit can eliminate the software housekeep- 
ing chore of saving and fetching the last address and 
data written to a device in order to implement DATA 

Polling. This can be especially helpful in an array com- 
prised of multiple XM28C010 memories that is fre- 


quently updated. The timing diagram in Figure 3a illus- 
trates the sequence of events on the bus. The software 


bom RecN flow diagram in Figure 3b illustrates a method for test- 
FROM ADDR n ing the Toggle Bit. 


COMPARE 
ACCUM WITH 


ADDR n 


COMPARE 
OK 
YES 
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HARDWARE DATA PROTECTION 


The XM28C010 provides three hardware features that 
protect nonvolatile data from inadvertent writes. 


® Noise Protection—A WE pulse less than 20 ns will 
not initiate a write cycle. 


® Default Vcc Sense—All functions are inhibited when 
Voc is <3V. 


® Write Inhibit—Holding OE LOW will prevent an inad- 
vertent write cycle during power-on and power-off. 


SOFTWARE DATA PROTECTION 


The XM28C010 does provide the Software Data Pro- 
tection (SDP) feature. Because the module is com- 
prised of four discrete X28C256 LCCs, the algorithm 
will differ from the algorithm employed for the monolith- 
ic 1Megabit X28C010. 


The module is shipped from Xicor with the Software 
Data Protect NOT ENABLED; that is, the module will 
be in the standard operating mode. In this mode data 
should be protected during power-up/-down operations 
through the use of external circuits. The host system 
will then have open read and write access of the mod- 
ule once Vcc is stable. 


The module can be automatically protected during 
power-up/-down without the need for external circuits 
by employing the SDP feature. The internal SDP circuit 
is enabled after the first write operation utilizing the 
SDP command sequence. 


When this feature is employed, it will be easiest to in- 
corporate in the system software if the module is 
viewed as a subsystem composed of four discrete 
memory devices with an address decoder (see Func- 
tional Diagram). In this manner, system memory map- 
ping will extend onto the module. That is, the discrete 
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memory ICs and decoder should be considered memo- 
ry board components and SDP can be implemented at 
the component level as described below. 


SOFTWARE COMMAND SEQUENCE 


Ais and Ay6 are used by the decoder to select one of 
the four LCCs. Therefore, only one of the four memory 
devices can be accessed at one time. In order to pro- 
tect the entire module, the command sequence must 
be issued separately to each device. 


Enabling the software data protection mode requires 
the host system to issue a series of three write opera- 
tions: each write operation must conform to the data 
and address sequence illustrated in Figures 4a and 4b. 
Because this involves writing to a nonvolatile bit the 
device will become protected after two has elapsed. 
After this point in time devices will inhibit inadvertent 
write operations. 


Once in the protected mode, authorized writes may be 
performed by issuing the same command sequence 
that enables SDP, immediately followed by the ad- 
dress/data combination desired. The command se- 
quence opens the page write window enabling the host 
to write from one to sixty-four bytes of data. Once the 
data has been written, the device will automatically be 
returned to the protected state. 


In order to facilitate testing of the devices the SDP 
mode can be deactivated. This is accomplished by is- 
suing a series of six write operations: each write opera- 
tion must conform to the data and address sequence 
illustrated in Figures 5a and 5b. This is a nonvolatile 
operation, and the host will have to wait a minimum 
two before attempting to write new data. 


XM28C010 





SOFTWARE DATA PROTECTION 
Figure 4a: Timing Sequence—Byte or Page Write 


Vec 


DATA my AA 55 
ADDRESS Aop-A14* 5555 2AAA WRITE 


=| 


wauee PROTECTED 


*A15 & Aig select one of four devices on the module. 





Figure 4b: Write Sequence for Regardless of whether the device has previously been 
Software Data Protection protected or not, once the software data protected al- 
gorithm is used and data has been written, the device 
will automatically disable further writes uniess another 
command is issued to cancel it. If no further commands 
REPRESS cee are issued the device will be write protected during 
power-down and after any subsequent power-up. 


WRITE DATA AA 
TO 


WRITE DATA 55 


ie) 
ADDRESS 2AAA 


WRITE DATA AO 
ADDRESS 5555 


BYTE/PAGE LOAD 
ENABLED 


WRITE DATA XX 
TO 
ANY ADDRESS 


WRITE LAST BYTE 


LAST ADDRESS 


AFTER twe 
RE-ENTERS DATA 
PROTECTED STATE 
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RESETTING SOFTWARE DATA PROTECTION 
Figure 5a: Reset Software Data Protection Timing Sequence 


a 


DATA STANDARD 
ADDRESS Ap~A14° sis ie suse sees sana OPERATING 


7 me 


{-—— 


*A15 & Aig select one of four devices on the module. 





Figure 5b: Software Sequence to Deactivate In the event the user wants to deactivate the software 
Software Data Protection data protection feature for testing or reprogramming in 
an E2PROM programmer, the following six step algo- 
WRITE DATA AA rithm will reset the internal protection circuit. After two, 


TO the device will be in standard operating mode. 
ADDRESS 5555 


WRITE DATA 55 
TO 
ADDRESS 2AAA 


WRITE DATA 80 
To 
ADDRESS 5555 


WRITE DATA AA 
TO 
ADDRESS 5555 


WRITE DATA 55 
To 


ADDRESS 2AAA 


WRITE DATA 20 
TO 
ADDRESS 5555 


0091-17 
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SYSTEM CONSIDERATIONS 


Because the XM28C010 is frequently used in large 
memory arrays it is provided with a two line control ar- 
chitecture for both read and write operations. Proper 
usage can provide the lowest possible power dissipa- 
tion and eliminate the possibility of contention where 
multiple I/O pins share the same bus. 


To gain the most benefit it is recommended that CE be 
decoded from the address bus and be used as the pri- 
mary device selection input. Both OE and WE would 
then be common among all devices in the array. For a 
read operation this assures that all deselected devices 
are in their standby mode and that only the selected 
device(s) is outputting data on the bus. 


Because the XM28C010 has two power modes, stand- 
by and active, proper decoupling of the memory array 
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is of prime concern. Enabling CE will cause transient 
current spikes. The magnitude of these spikes is de- 
pendent on the output capacitive loading of the !/Os. 
Therefore, the larger the array sharing a common bus, 
the larger the transient spikes. The voltage peaks as- 
sociated with the current transients can be suppressed 
by the proper selection and placement of decoupling 
capacitors. As a minimum, it is recommended that a 0.1 
pF high frequency ceramic capacitor be used between 
Vcc and GND at each device. Depending on the size 
of the array, the value of the capacitor may have to be 
larger. 


In addition, it is recommended that a 4.7 wF electrolytic 
bulk capacitor be placed between Vcc and GND for 
every two modules employed in the array. This bulk ca- 
pacitor is employed to overcome the voltage droop 
caused by the inductive effects of the PC board traces. 


SYMBOL TABLE 


WAVEFORM INPUTS OUTPUTS 


Must be 
steady 


May change 
from Low to 
High 

May change 


from High to 
Low 


Don't Care: 
Changes 
Allowed 


N/A 


Will be 
steady 


Will change 
from Low to 
High 

Will change 
from High to 
Low 


Changing: 
State Not 
Known 
Center Line 
is High 
Impedance 
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Ordering Information 


1MEGABIT E2 MODULES 


; Temp. Access Process Processing 


XM28C010-25 
XM28C0101-25 
XM28C010M-25 
XM28C010 


XM28C010! 131072 x8 
XM28C010M 131072 x8 


+ = Blank = Commercial = 0°C to + 70°C 
I Industrial = —40°C to + 85°C 
M = Military = —55°C to + 125°C 





LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 


Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 
Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life; system designers using this product should design the system with appropriate error 
detection and correction, redundancy and back-up features to prevent such an occurrence. 


Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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Packaging Information 


32-PIN DUAL-IN-LINE PACKAGE 
CERAMIC LEADLESS CHIP CARRIERS 
ON SIDE BRAZED CERAMIC SUBSTRATE 





| 1.600 £.016 | 


(40.64 £40) 









.018 #002 
(.46 £.05) 
1.500  .008 


(38.10 £.38) 
TOL. NON. ACCUM. 


_ -100%.005 a 
(2,542.13) ~ 











+.002 
01 0.001 


+.05 
(.25 293) 


. .600 t.010 A 
(15.24%.25) 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 







CEAA32 
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Sales Offices 





U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

Montvale Executive Park 

91 Montvale Avenue 

Stoneham, Massachusetts 02180 
Phone: 617/279-0220 

Telex: 230322889 

Fax: 617/279-1132 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 305/767-8010 
TWX: 510-100-7141 
Fax: 305/767-8912 


Mid-Atlantic Area 


Xicor, Inc. 

Patriot Square 

39 Mill Plain Road 

Danbury, Connecticut 06810 
Phone: 203/743-1701 
Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/490-1310 
TWX: 910-997-3663 

Fax: 312/490-0637 


South Central Area 


Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 


Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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international Sales Offices 


Northern Europe Area 


Xicor, Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 
United Kingdom 
Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 
Xicor, GmbH 
Forsthausstrasse 1 

D8013 Haar bei Muenchen 
West Germany 

Phone: 49.8946.3089 
Telex: 8415213883 

Fax: 49.89.460.5472 


Far East Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 
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Part Number Maximum Resistance 
X9102 1KO 
X9103 10 KO 
X9503 50 KO 
X9104 100 KD. 


Please use this Xicor Data Book Supplement in conjunction with the Xicor 1988 Data 
Book, Stock No. 100-080, which contains additional product line information, product 
reliability reports and application notes. 
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PRELIMINARY INFORMATION ® 


Commercial X9MME 
industrial X9MMEI 


E2POT™ Digitally Controlled Potentiometer 








FEATURES DESCRIPTION 
© Solid State Reliability The Xicor X9MME is a solid state nonvolatile potenti- 
e Single Chip MOS Implementation ometer and is ideal for digitally controlled resistance 
© Three Wire TTL Control trimming. 
. Operates From Standard 5V Supply The X9MME is a resistor array composed of 99 resis- 
¢ 99 Resistive Elements tive elements. Between each element and at either end 
—Temperature Compensated are tap points accessible to the wiper element. The po- 
— + 20% End to End Resistance Range sition of the wiper element on the array is controlled by 
© 100 Wiper Tap Points the CS, U/D, and INC inputs. The position of the wiper 
—Wiper Position Digitally Controlled can be stored in nonvolatile memory and is recalled 
—Wiper Position Stored in Nonvolatile upon a subsequent power-up. 
Memory Then Automatically Recalled on The resolution of the X9MME is equal to the maximum 
Power-Up resistance value divided by 99. As an example; for the 
e 100 Year Wiper Position Retention X9503 (50 KQ) each tap point represents 5050. 


@ 8 Pin Mini-DIP Package 


: 2 . oe 
© 14 Pin SOIC Package Xicor E2 products are designed and tested for applica 


tions requiring extended endurance. Refer to Xicor reli- 
ability reports for further endurance information. 
E2POT™ is a trademark of Xicor, Inc. 





PIN CONFIGURATIONS 
PLASTIC SOIc PIN NAMES 


High Terminal of Pot 
Wiper Terminal of Pot 
Low Terminal of Pot 
Ground 

System Power 


X9MME 
Up/Down Control 

Wiper Movement Control 
Chip Select for Wiper 
Movement/Storage 

No Connect 





©Xicor, 1988 Patents Pending 3.3 Characteristics subject to change without notice 
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ANALOG CHARACTERISTICS 
Electrical Characteristics 


End to End Resistance Tolerance ...............-e0e: +20% 
Power Rating at 25°C 
Oe encore uwuiate Moebi a ea We aR MAE DCs eee le ke 16 mW 

X9103, X9503 and X9104....... eee ceeeeeee ee 10 mW 
Wiper Current ......... 2. . cece ccc eee eee e cease £1 mA Max. 
Typical Wiper Resistance ...................05. 402 at 1mA 
Typical Noise 

KOIO2 ct ewes nen clee Sees < —120 dB/VHz Ref: 1V 

X9103, X9503 and X9104 .......... < —95 dB/JHz Ref: 1V 
Resolution 
FROSISTAN CO a. siacessisig ends etidlare Wee ea sede CEG Tee a Meee 1% 
Linearity 
Absolute Linearity()..... 0.0... cece cece eee eee +1.0 MI(2) 
Relative Linearity(3) 2.0.0.0... 0... e eee eee +0.2 MI(2) 


Temperature Coefficient 
—40°C to + 85°C 


MOTO 2 acorik 2:85 04 oo Sine, bev ered Wie eid vues +600 ppm/°C Typical 
X9103, X9503 and X9104 ........... +300 ppm/°C Typical 
Ratiometric Temperature Coefficient ............... +20 ppm 


Wiper Adjustability 
Unlimited Wiper Adjustment 
(Volatile Mode While Chip is Selected) 


Environmental! Characteristics 
Temperature Range 


Operating XOMME..............-.eeeenees 0°C to + 70°C 
XOMMEI .............00 ee eee — 40°C to + 85°C 
StOrage ss. sie es fecrecisan eis Soret ne aeeed —65°C to + 150°C 


Physical Characteristics 

Marking Includes: 
Manufacturer’s Trademark 
Resistance Value or Code 


Date Code 
ABSOLUTE MAXIMUM RATINGS* 
Temperature Under Bias.................. —65°C to + 135°C 
Storage Temperature ................006- —65°C to + 150°C 
Voltage on CS, INC, U/D and Voc 

Referenced to Ground .................-. —1.0V to +7.0V 
Voltage on Vy and Vi 

Referenced to Ground ................05. —8.0V to +8.0V 
Lead Temperature (Soldering, 10 Seconds) .......... +300°C 
Wiper Current............ 2. cc ccc ec ccc e eee eeeeeeees +1mA 

V = [Vy - Vil 

O102 8 eek 5 Geta Se hbasie eA eae oNe eee ue Oe orhaeteiees 4V 

X9103, X9503 and X9104........ cee eee eee eee eee 10V 

*COMMENT 


Nonvolatile Storage of Wiper Position 


Peer tN edt eS ae 40,000 Cycles Typical Stresses above those listed under “Absolute Maximum Rat- 


ings” may cause permanent damage to the device. This is a 
stress rating only and the functional operation of the device at 
these or any other conditions above those indicated in the op- 
erational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


D.C. OPERATING CHARACTERISTICS 


X9MME Ta = 0°C to + 70°C, Voc = +5V +10%, unless otherwise specified. 
X9MMEI Ta = —40°C to +85°C, Voc = +5V +10%, unless otherwise specified. 


Supply Current a Se ae ee 
Input Leakage Current Vin = OV to 5.5V, INC, U/D, CS 


in 
ea 
at 
Vin [input High Votage | 20 [pets oe ey 
TV [input Low Vottage | — 1.0 oe es 
ae 
eae 
ear 








Vi Voltage 
V1 Voltage 


Cin® CS, INC, U/D, Input 
Capacitance 


Notes: (1) Absolute Linearity is utilized to determine actual wiper voltage versus expected voltage as determined by wiper position 
when used as a potentiometer. 


Absolute Linearity = (Vyin)(actual) — Vwin)(expected)) = +1 MI Max. 






I 
I 
Wiper Resistance 






Vu ~ Vi 
99 
(3) Relative Linearity is utilized to determine the actual change in voltage between successive tap position when used as a 

potentiometer. It is a measure of the error in step size. 
Relative Linearity = Vwin+1) — [Vwin) + Mi] = +0.2 MI Max. 
Typical values of Linearity are shown in Figures 3, 6, 9 and 12. 


(2) 1 MI = Rtor/99 or = Minimum Increment. 


(4) Typical values are for Ta = 25°C and nominal supply voltage. 
(5) AV for X9102 = |Vy — Vi| <4V. AV for X9103, X9503 and X9104 = |Vy — V,| <10V. 


(6) This parameter is periodically sampled and not 100% tested. 
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A.C. CONDITIONS OF TEST MODE SELECTION 


Input Pulse Levels OV to 3.0V 
Input Rise and 
Fall Times 


=| Wier dow 
A.C. CHARACTERISTICS 


X9MME Ta = 0°C to + 70°C, Voc = +5V +10%, unless otherwise specified. 
X9MMEI Ta = —40°C to +85°C, Vcc = +5V +10%, unless otherwise specified. 


Parameter Limits 
Min. 


[ip [WN Highto u/Bchango | 100 
uBio soup SiC 
at teal 
20 
a 

















Cine [wii [weds 
L 
X 






ING 
INC to Vw Change 


A.C. Timing 








Note: (7) Typical values are for Ta = 25°C and nominal supply voltage. 
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PIN DESCRIPTIONS 

Vu 

The high terminal of the X9MME is capable of handling 
an input voltage from —5V to + 5V. 


Vi 
The low terminal input is limited from —5V to +5V. 


Vw 

The wiper terminal series resistance is typically less 
than 40. The value of the wiper is controlled by the 
use of U/D and INC. 


Up/Down (U/D) 
The U/D input controls the direction of the wiper move- 
ment and the value of the nonvolatile counter. 


Increment (INC) 
The INC input is negative-edge triggered. Toggling INC 
will move the wiper and either increment or decrement 
the counter in the direction indicated by the logic level 
on the U/D input. 


Chip Select (CS) 

The device is selected when the CS input is LOW. The 
current counter value is stored in nonvolatile memory 
when GS is returned HIGH with INC HIGH. 


DEVICE OPERATION 


The INC, U/D and CS inputs control the movement of 
the wiper along the resistor array. HIGH to LOW tran- 
sitions on INC, with CS LOW, increment (U/D = HIGH) 
or decrement (U/D = LOW) an internal counter. The 
output of the counter is decoded to position the wiper. 
When CS is brought HIGH the counter value is auto- 
matically stored in the nonvolatile memory. Upon pow- 
er-up the nonvolatile memory contents are restored to 
the counter. 


With the wiper at position 99, additional increments 
(U/D = HIGH) will not move the wiper. With the wiper 
at position 0, additional decrements (U/D = LOW) will 
not move the wiper. 


The state of U/D may be changed while CS remains 
LOW, allowing a gross then fine adjustment during sys- 
tem calibration. 


If Voc is removed while CS is LOW the contents of the 
nonvolatile memory may be lost. 


The end to end resistance of the array will fluctuate 
once Vcc is removed. 


APPLICATIONS 

The combination of a digital interface and nonvolatile 
memory in a silicon based trimmer pot provides many 
application opportunities that could not be addressed 
by either mechanical potentiometers or digital to ana- 
log circuits. The X9MME addresses and solves many 
issues that are of concern to designers of a wide range 
of equipment. 


Consider the possibilities: 


Automated assembly line calibration versus mechani- 
cal tweaking of potentiometers. 


Protection against drift due to vibration or contamina- 
tion. 


Eliminate precise alignment of PWB mounted poten- 
tiometers with case access holes. 


Eliminate unsightly access holes on otherwise aes- 
thetically pleasing enclosures. 


Product enhancements such as keyboard adjustment 
of volume or brightness control. 


Front panel microprocessor controlled calibration of 
test instruments. 


Remote location calibration via radio, modem or LAN 
link. 


Calibration of hard to reach instruments in aircraft or 
other confined spaces. 


APPLICATION CIRCUITS 
Application Circuit #1 


R/10 


VL 0039-4 
Approximating audio trim with external resistor. 





: Application Circuit #2 


VL 0039-5 
Utilizing the X9MME as a variable resistor. 
Note: Maximum Wiper Current = 1 mA. 
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Figure 1: Typical Frequency Response for X9102 


TEST CONDITIONS 
Voc = 5.0V 

Temp. = Room 

Wiper @ Tap 50 

Vy = 0.5V RMS 
Normalized (0 dB @ 1 KHz) 
Test Circuit #1 





NORMALIZED GAIN (dB) 





10.00 100.00 1000.00 10000.00 


FREQUENCY IN KHz 


TEST CONDITIONS 
Voc = 5.0V 

Temp. = Room 

Wiper @ Tap 50 

VH = 2V RMS 

Test Circuit #1 
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FREQUENCY IN KHz 
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Figure 3: Typical Linearity for X9102 


TEST CONDITIONS 


Temp. = Room 
Test Circuit #2 


0039-9 


RELATIVE 


eee m~- = ABSOLUTE 


KEY: 


YOUNES JOVINIONSd 


00 


1 


90 


fo] 
o 
o 
nw 


60 


50 


40 


WIPER POSITION 





0.5V RMS 
Normalized (0 dB @ 1 KHz) 


5.0V 
Test Circuit #1 


” 
2 
° 
E 
Qa 
= 
oO 
oO 
- 
” 
TY) 
- 


Temp. = Room 
Wiper @ Tap 50 


Voc 
VH 





(€P) NIVD G3ZIIVNYON 


Figure 4: Typical Frequency Response for X9103 





FREQUENCY IN KHz 
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Figure 5: Typical Total Harmonic Distortion for X9103 


TEST CONDITIONS 
Voc = 5.0V 

Temp. = Room 

Wiper @ Tap 50 

Vy = 2V RMS 

Test Circuit #1 








10.00 100.00 1000.00 


FREQUENCY IN KHz 
0039-7 


TEST CONDITIONS 
Voc = 5.0V 

Temp. = Room 

Test Circuit #2 


KEY: 
eoeee-= ABSOLUTE 


= RELATIVE 
0039-9 





PERCENTAGE ERROR 

















WIPER POSITION 
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Figure 7: Typical Frequency Response for X9503 


TEST CONDITIONS 
Voc = 5.0V 

Temp. = Room 

Wiper @ Tap 50 

Vy = 0.5V RMS 
Normalized (0 dB @ 1 KHz) 
Test Circuit #1 


NORMALIZED GAIN (dB) 


10.00 100.00 1000.00 


oO 0039-16 


TEST CONDITIONS 
Voc = 5.0V 

Temp. = Room 

Wiper @ Tap 50 

VH = 2V RMS 

Test Circuit #1 





10.00 100.00 1000.00 


FREQUENCY IN KHz 
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Figure 9: Typical Linearity for X9503 


TEST CONDITIONS 
Voc = 5.0V 

Temp. = Room 

Test Circuit #2 
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0039-9 





PERCENTAGE ERROR 











|| | TS 
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0039-18 





TEST CONDITIONS 
Voc = 5.0V 

Temp. = Room 

Wiper @ Tap 50 

VH = 0.5V RMS 
Normalized (0 dB @ 1 KHz) 
Test Circuit # 1 















































NORMALIZED GAIN (dB) 




















100.00 1000.00 


FREQUENCY IN KHz 
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Figure 11: Typical Total Harmonic Distortion for X9104 


TEST CONDITIONS 
Voc = 5.0V 

Temp. = Room 

Wiper @ Tap 50 

Vy = 2V RMS 

Test Circuit #1 
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FREQUENCY IN KHz 
0039-20 


TEST CONDITIONS 
Voc = 5.0V 

Temp. = Room 

Test Circuit #2 








KEY: 
«----- = ABSOLUTE 


= RELATIVE 
0039-9 


PERCENTAGE ERROR 




















WIPER POSITION 
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Test Circuit #1 Test Circuit #2 


Vu 

4—-O TEST POINT 
Vw 

VL 


Standard Parts 


0n 


Vu 


I TEST POINT 


Vw 
“FORCE 
CURRENT 





5050 50 KO X9503 
10100 100 ko x9104 


FUNCTIONAL DIAGRAM 





TRANSFER 
7 BIT 
COUNTER 


NONVOLATILE 


MEMORY WIPER 
POSITION 


DECODE 


PROGRAMMING 
CONTROL AND 
POWER-ON 
DETECT 
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ORDERING INFORMATION 


E2POTENTIOMETERs 

= 
Number Resistance 

x9102S 
x9103S 
X9503S 
x9104S 
x9102S1. 
X9103SI 
X9503S) 
x9104SI 
x9102P 
X9103P 
X9503P 
|xet04P | tooKa | |e 
Prewoart | axa [te 
|xoroaPi | oka | |e | 
| xesoaPi | soko | |e | 
jxoroaPi | tooKa | [+ | | 















Temp. | Processing 
Range Level 


77 steneed 
[1 standard | 
1 standerd 
[1 [Standard 


pt | Standard _| 
|b | Standard 
| t | Standard 
jt | Standard 











Key: 
ft = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to + 85°C 

M = Military = —55°C to + 125°C 


S = 14-Lead Plastic Small Outline Gull Wing 
P = 8-Lead Plastic DIP 
D = 8-Lead Cerdip 
C = Side Braze 
Fi = Ceramic Flat Pack for X2864A, X2864B, 
X2864H and X28C64 
F2 = Ceramic Flat Pack for X28C256 and X28C256B 
K = Ceramic Pin Grid Array 
J = J-Hook Plastic Leaded Chip Carrier 
— = Ceramic Leadless Chip Carrier (Solder Seal) 
G = Ceramic Leadless Chip Carrier (Glass Frit Seal) 
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ORDERING INFORMATION 
E2POTENTIOMETERSs (Continued) 


Device 
Order 


Maximum Package Processing 


Nuniber Resistance ; Level 


X9103D 10 KO 
X9503D 50 KO 


rs[*[>[el[m[m[«[v[e]e 

Ga sf a Ca Standard 

fe ea a RS Standrd 

ae Oe Standard 
yeroa | ooxn | | [+} | | | | | | Standard 
xeroarf tka | | te, | ~~ | || Standard 
xeroai| woxn | | [| | | | | | |_| Standrd 
yesoa01 | soca | | [te | | || | | Standrd 
xeroani | ooxa | | [+> | | | | | 1 Standard 





Key: 

+ = Blank = Commercial = 0°C to + 70°C 
| = Industrial = —40°C to +85°C 

M = Military = —55°C to + 125°C 


S = 14-Lead Plastic Small Outline Gull Wing 
P = 8-Lead Plastic DIP 
D = 8-Lead Cerdip 
C = Side Braze 
F1 = Ceramic Flat Pack for X2864A, X2864B, 
X2864H and X28C64 
F2 = Ceramic Fiat Pack for X28C256 and X28C256B 
K = Ceramic Pin Grid Array 
J = J-Hook Plastic Leaded Chip Carrier 
E = Ceramic Leadless Chip Carrier (Solder Seal) 
G = Ceramic Leadless Chip Carrier (Glass Frit Seal) 








LIMITED WARRANTY 

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no 
warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent 
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for any purpose. Xicor, Inc. reserves the right to discontinue production and change 
specifications and prices at any time and without notice. 


Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, licenses are 
implied. 


U.S. PATENTS 
Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481; 4,404,475; 
4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846; 4,599,706; 4,617,652; 4,668,932. Foreign patents and additional patents pending. 


LIFE RELATED POLICY 
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error 
detection and correction, redundancy and back-up features to prevent such an occurrence. 


Xicor’s products are not authorized for use as critical components in life support devices or systems. 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (6) support or sustain life, and whose 
failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant 
injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the 
life support device or system, or to affect its safety or effectiveness. 
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PACKAGING INFORMATION 
14-LEAD PLASTIC SMALL OUTLINE GULL WING PACKAGE TYPE S 


0.150(3.80) 0.228 (5.80) 
0.158(4.00) 0.244 (6.20) 







PIN 1 INDEX 
PIN 1 
e |. 9.014(0.35) 0.014 (0.35) 
0.019 (0.49) 
0.336 (8.55) 
0.345 (8.75) 
(4X) 7° 
Soe eee fe eee Se, es oa as Pa cee ke oes 0.053 (1.35) 
St FF LLL EEL em 0.069 (1.75) 
Sg ie eh 
0.050 (1.27) 0.004 (0.10) 
0.010 (0.25) 
0.010(0.25)  ., 
- 0.020(0.50) * 
Q° =| ge 
} 0.0075 (0.19) 


0.027 (0.683) i F 0.010 (0.25) 
0.037 (0.937) 


PSE014 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 


8-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 
0.430 (10.92) 


' 0.360 (9.14) 7 
| __ 





0.092 (2.34) 
DIA. NOM. 
0.255 (6.47) 
0.245 (6.22) 
PIN 1 INDEX 
pNity Cd LO 
0.060 (1.52) 


~ 0.020 (0.51) 


HALF SHOULDER WIDTH ON 
ALL END PINS OPTIONAL 








0.140 (3.56) 
SEATING 0.130 (3.30) 
PLANE ees 
0.150 (3.81) i 0.020 (0.51) 
0.125 (3.18) 0.015 (0.38) 
_0.062(1.87) 
0.110 (2.79) es O08 (1-47) 
0.090 (2.29) = sores 
0.015 (0.38) ~~ 0.300 (7.62) 


0.325 (8.25) 
MAX. | 


TYP. 0.010 (0.25) 


PPIOO8 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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PACKAGING INFORMATION 
8-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 


0.405 (10.29) 


ea 


0.310(7.87) 
0.220 (5.59) 
PIN 1 
ra 0.055 (1.40) 





“4 0.200 (5.08) 
0.140 (3.56) 


SEATING 
PLANE 
0.200 (5.08) AA 0.060 (1.52) 
0.125 (3.18) 0.015 (0.38) 
0.070 (1.78) 
ig 2OLOU SS, 
0.110(2.79) 9) jf 0.030 (0.76) 
0.090 (2.29) TYP. 0.060 (1.52) 
TYP. 0.100 (2.54) ___ 2:023 (0.58) 
~ 0.014 (0.36) 
TYP. 0.017 (0.43) 


0.325 (8.26) 


~~ 0.290 (7.37) 
TYP. 0.311 (7.90) 


TYP. 0.010 (0.25) 





HDIO08 


NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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Sales Offices 





U.S. Sales Offices 


Northeast Area 


Xicor, Inc. 

Montvale Executive Park 

91 Montvale Avenue 

Stoneham, Massachusetts 02180 
Phone: 617/279-0220 

Telex: 230322889 

Fax: 617/279-1132 


Southeast Area 


Xicor, Inc. 

201 Park Place 

Suite 203 

Altamonte Springs 
Florida 32701 

Phone: 407/767-8010 
TWX: 510-100-7141 
Fax: 407/767-8912 


Mid-Atlantic Area 


Xicor, Inc. 

50 North Street 

Danbury, Connecticut 06810 
Phone: 203/743-1701 
Telex: 230853137 

Fax: 203/794-9501 


North Central Area 


Xicor, Inc. 

953 North Plum Grove Road 
Suite D 

Schaumburg, Illinois 60173 
Phone: 312/605-1310 
TWX: 910-997-3663 

Fax: 312/605-1316 


South Central Area 
Xicor, Inc. 

9330 Amberton Parkway 
Suite 137 

Dallas, Texas 75243 
Phone: 214/669-2022 
Telex: 62027057 

Fax: 214/644-5835 


Southwest Area 


Xicor, Inc. 

4141 MacArthur Boulevard 

Suite 205 

Newport Beach, California 92660 
Phone: 714/752-8700 

TWX: 510-101-0110 

Fax: 714/752-8634 


Northwest Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
Phone: 408/292-2011 
TWX: 910-379-0033 

Fax: 408/432-0640 
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International Sales Offices 


Northern Europe Area 
Xicor Ltd. 

Hawkins House 

14 Black Bourton Road 
Carterton 

Oxford 0X8 3QA 

United Kingdom 

Phone: 44.993.844.435 
Telex: 851838029 

Fax: 44.993.841.029 


Southern Europe Area 


Xicor GmbH 
Forsthausstrasse 1 

D-8013 Haar bei Muenchen 
West Germany 

Phone: (49) 89/463089 
Telex: 5213883 

Fax: (49) 89/4605472 


Japan Area 

Xicor Japan K.K. 

Suzuki Building, 4th Floor 
1-6-8 Shinjuku, Shinjuku-ku 
Tokyo, Japan 160 
Phone: (03) 225-2004 

Fax: (03) 225-2319 


Far East Area 

Xicor, Inc. 

851 Buckeye Court 
Milpitas, California 95035 
USA 

Phone: 408/432-8888 
TWX: 910-379-0033 

Fax: 408/432-0640 
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1. Is the information you received adequate? 7. Please select the description below that best matches your 
O Yes O No interest and circle one number under each category. 
2. What additional information do you need? A. My Job Function is: B. My Product 
1. Corporate Management Application is: 
2. Operations Management 1. Industrial Control 
3. Engineering Management 2. Commercial 
3. Have you been contacted by a Xicor sales represent- 4. Components Engineer 3. Military 
ative? 5. Design Engineer 4. Computer _ 
O Yes O No 6. Purchasing 5. Instrumentation 
7. Marketing 6. Telecommunications 
4. If not, would you like a Xicor sales representative to 8. Consultant 7. Consumer 
call you? 9. Library 8. Automotive 
QO Yes O No 10. Other 9. Medical 
Phone No: ( ) CE Xt. C. My Primary Product 10. Other 
5. What distributor do you buy from? interest is: 
1. Byte-Wide NOVRAMs 8. E? Potentiometers 
2. Nibble-Wide NOVRAMs 7 
ee 3. Serial NOVRAMs D. ease Technology 
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O) Immediate O 3-6 months : 
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